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PREFACE

The need for a centralized database and data management system has

long been recognized by AFIT as essential for efficient operation in the

face of an ever increasing student enrollment and the associated adminis~

trative load. Until the completion of this thesis, AFIT had been unable
to complete the groundwork for a solution to their information management
needs because of other problems associated with completely modernizing

the AFIT data automation program.

To bring a project of this magnitude to ompletion and at the same
time produce results vwhich are accurate, useful and meaningful to AFIT
required the combined efforts of many people. Grateful appreciation is
extended to the AFIT Computer Configuration Board (CCB) and the heads of
all the AFIT directorates and divisions who willingly and supportively
participated in the data analysis interviews and to Ms. Jean Darjean from

AFLT/ACD.

Heartfelt thanks is given to our thesis advisor Maj. Chuck Lillie
and to committee member Dr. Henry Potoczny who provided tremendous moral
support, innumerable impartial evaluations and recommendations and

managed to keep us on track.

Special gratitude 18 extended to three people who, without their
help, this project probably could not have been completed on time. Capt.
Brian Van Ormann, AFIT/CI, spent many hours helping us understand the
Civilian Institution Programs Directorate's requirements and problems.
Capt. Ricardo Cuadros and Lt. Tim Mayberry, two fellow graduate students,

lent their knowledge and manpower to the completion of the applications




programs design (chapter IV).

Capt. Ricks would like to expréss his deepest appreciation to those
fellow officers and civilians of the Air Force Data Services Center who
ptuvided him with the background and courage to undertake this type of
project. I would especially like to thank LtCol. Marvin Lerfald who took
a chance on a brfnd new 2Lt. and helped him mature both as an officer and
48 a professional data automator. I would also like to recognize Maj.
Craig Goeller and the other members of the AFDSC/GKP PDS team for their
'friendahip and professionalism as well as the knowledge we shared during

the implementation of the FAS database and applications programs.

Lastly and certainly not least I would like to thank Lt. Colburn for
his time and patience. These were difffcult times and his cool head and
academic demeanor kept me from perpetuating some very large mistakes and

oversights. You have won my everlasting gratitude.

Lt. Colburn would like to express his deepest appreciation to his
thesis partner Capt. Ricks without whose professional expertise, excel-
lent background and endless hours of work, a thesis of this scope and
magnitude could not have been accomplished. To put it in Navy terms
Jeff, "Bravo Zulu”, well done. I also owe a measureless debt to my wife,
Jane, ' without whose support, encouragement and understanding on the home

front 1 would have gone crazy. Finally, thanks to all the new friends 1

have made at AFIT, who were there with sup;ort and advice when I needed
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ABSTRACT

A Consolidated AFIT Database and Information System (CADIS), a cen-
tralized relational database in third normal form, was designed for use
by the faculty and staff of the Air Force Institute of Technology (AFIT).
Information requirements were gathered by means of an in-depth
data/info;ma:ion analysis at the directorate and division level, and used
as the basis of the design. Provided with the design is a highly

detailed data dictionary, in four parts, and an estimation of the approx-

imate size of the database itself.,

In conjunction with the database design, all commercially available
Database Management Systems (DBMS) were surveyed and evaluated for use by
AFIT. A detailed evaluation procedure was designed, and documented, to
reflect the infornation needs of AFIT and each DBMS was in-~turn judged
against it. The result was a list of commercially available DBMSs,

ranked according to how they would fulfill the needs of AFIT.

As a result of certain facts gathered during the data/information
analysis, several management and organizational recommendations were made
to AFIT. The aim of these recommendations was to make the implementation
and wmanagement of the database easier and more effective and to make the

database more responsive to the users.

Additionally, a system of applications programs were designed for
the AFIT Directorate of Civilian Institution Programs (AFIT/CIL). This

systen will allow efficient and easy access to the data in the database
by untrained or non~programmer type users. These programs were speciffi-

cally designed to provide an extremely friendly user interface between
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I. INTRODUCTION

1. BACKGROUND

¢
i

h' Various organizations within the Air Force Institute of Technology
E (AFIT) have expressed a requirement for automated management information
E systems to aid in.the accompl{ishment of their mission requirements. Each
3 year AFIT continues to expand and accept more students and offer more
courses., Correspondingly there has been a rapid increase in the amount

- of paperwork and general administrative o.erhead associated with this

growth. This 1is not unusual for an academic institution but the fact

w
3

et 4

‘

that this is also an Air Force organization presents some unique problems

and situations.

Presently each school and department within AFIT maintains 1indivi-
dual files and records on 1ts students, faculty and courses in an
arrangement unique to each. As a consequence, massive duplication of the
type of data and in some cases actual data has occurred. Such duplica~-
tion'ls wasteful both in terms of dollars and manpower. Utilization and

maintenance of these systems has hindered and in many cases prevented

effective interaction between departments and management activities.

Several directorates are beginning to realize, as has the rvtest of

~ the Air Force and civilian industry, that a database management system,
if properly implemented, can alleviate waste while increasing the effec~

tiveness of everyday management. However, for each department to imple-

-_— ment a database management system of their own would not solve anythiag,

and to simply automate current problems would be even more wasteful. In

PAGE 1




™.

. e
Lt
Sy

D AR
PP

<

o

T
]

N e L e . o I Sm cm o

order to avoid such a situation a single integrated database specifically
designed for use within AFIT and fulfilling the requirements of all the

departments must be implemented.

As an example of the extent of this problem, consider the AFIT
Directorate of Civilian Institution Programs (AFIT/CI). They are respon-
sible for the management of approximately 5000 AFIT students in civilian
académic institutions, medical training and Education With Industry (EWI)
programs. Currently all record keeping and retrieval of information is

performed manually with file folders and hand scribed data sheets.

In spite of an ever increasing student load and a corresponding
decline in resources, growing emphasis is being placed on conservation
and "doing more with less"”. Requests for information of all types by
upper management are increasing in number and impo;tance and are now more
critical to the daily operation of AFIT than ever before. These demands
for more accurate and timely information have in general rendered present
methods all but obsolete and are in fact quickly becoming a detriment. A
simple request for information concerning the student body, eithér past
or present, is complicated by the fact that several 1independent sources
must be searched and the results compiled before any useful informatioa
can be produced. The expenditure in time and money is obviously tremen-

dous and needlessly wasteful.

AFIT/CI, in conjunction with the remainder of AFIT, must automate
their outdated method of accounting and record keeping in order to cope
with present and future workloads and adequately respond to management

requests for that information vital to the accomplishment of the AFIT

PAGE 2
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mission.

1l.1. PREVIOQUS EFFORTS

In 1980 an attempt was made to test the feasibility for and possibly
of designing a database which would be suitable for use throughout
AFIT.(REF 4) This effort was aimed primarily at reducing data redundancy
within AFIT by providing a central repository for information. Through
the means of surveys and interviews, both resident schools were found to
ﬁe maintaining a file system on the students assigned to them along with

information about the faculty and courses offered.

This effort to properly design and implement an AFIT database was
concerned primarily with the resident students, faculty and course data.
It was to be performed in two phases; gathering of data requirements and

design of the database.

Phase one consisted of interviews with the two AFIT depértments, the
School of Engineering (EN) and the School of Systems and Logistics (LS),
in order to help them identify data requirements essential to the perfor-
mance of their mission. Phase two consolidated these data elements and

attempted to develop a combined database design which was supposed to

fulf1ll their collective need.

Several departments within AFIT were not included 1in this effort,
they were: Commandant (CC), Academic Affairs (CAE), Administration (DA),

Public Affairs (PA), Academic Library (LD), Rescarch and Professional

Development (NR), School of Civil Engineering (DE) and the Civilian

Institution Programs (CI). Of the omitted departments, one 1is of

race 3
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particular interest to this thesis, Civilian Institution Programs (CI).
It was assumed that information required by each of these departments,
although somewhat different, was similar enough that they could both
utilize this “"general” database if they modified their data requirements

to fit 1ic.

Since its completion in 1980, very little has been done in the area
of actual implementation. Various portions of the proposed database have
been set up for limited use by students in the engineering school; pri-
;arily to give students experience in interacting with an actual data-
base. For reasons beyond the scope of this project, a full scale imple-
mentation of this database has yet to materialize, be loaded with mean—

fngful data, and utilized throughout AFIT.

The shortcomings of the earlier effort are mahy and varied espe-
cially in light of current knowledge and goals. Those directorates which
were not included in the original database design have started to move
out on their own and seek automated support because of growing workloads.
Consequently, they have been somewhat reluctant to participate in a data-
base which does not accurately and completely fulfill their needs. In at
least one instance, a directorate (AFIT/RR) h~s already acquired a regis-
trar o;}ented file management system and is currently prepared to utilize
it on a daily basis. It is not, however, a database management system

and cannot conform to the overall AFIT goal of a single integrated data-

base.

The first project was narrow in scope and did not include such vital

areas as security and privacy of the database and its data, backup and

PAGE 4
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recovery of the database, administration of the database and the need for
a facility to handle non routine queries and reports. If successful
implementation of a database for general use within an organization such

as AFIT 18 to be accompligshed, these items rc aocsolutely essential and

must be carefully addressed before the first piece of data is assembled
or the resulting database will not be as effective or useful as it could

be.

1.2, SOLUTION AND APPROACH

The purpose of this thesis is basically to pick up where the 1980
thesis project 1left off, plus expand it to cover other essential areas
not previously addressed. The design of a consolidated integrated data~
base suitable for use by all departments within AFIT, a recommendation
for a host DBMS, and the design of an 1information system suitable for
fulfilling the requirements of AFIT/CI is the desired end product.

Because the concept of a central database has already been recognized and
accepted within AFIT, now 18 the time to tackle and solve the additional

issues assoclated with such a project.

Some replication of the effort involved in the original thesis 'will
be necessary because both of the schools originally interviewed must be
contacted again in order to revalidate their data requirements. Also,
the departments responsible for non-resident programs and those depart-—
ments not originally contacted in the first survey will be given the

opportunity to include their data requirements. Only after this is com-

pleted will there be a s80lid core of data elements from which an

integrated database can be built and effectively implemented.
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1.

Concurrent with the above actions, steps will be initiated to review
all available 1literature on database management systems and their capa-
bilities. Each department will also be asked to state what they want
from a database management system and what they would like to be able to
do with one. These desires will be combined with the functions required

to perform basic database manipulation tasks and used as the criteria for

a critical analysls.

As many DBMSs as can be located and aré commercially or currently
;vailable within AFIT or the federal government will be investigated. A
predesignated set of criteria will be established with which each DBMS
will be judged based on available information. Criterion will include
such things as availability, cost, compatibility with existing hardware,
reliability, backup and recovery features, security and query capabili~
ties. Each DBMS will be assigned a set of weighted values according to
how well it fulfills each item. The results of this evaluation will then
be ordered according to the totals compiled for each database system with
the highest scoring ones being considered primary candidates for imple-

mentation.

The results will be documented, included in this thesis writeup and
also presented as a set of formal recommendations to the AFIT Coaputer

Configuration Board (CCB) for their consideration and decision as to

which system should be utilized. The emphasis is on finding the DBMS or
DBMSs from all those currently available, either in~house or commer-
cially, which can accoaplish the job in the most economical and efficient

manner.
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‘Included with these recommendations will be a normalized database
schema which can be directly implemented. This structure will insure
minimal data redundancy, provide ease of access and preserve as many of

the data dependencies as possible while waximizing data reliability and

integrity.

Should a DBMS which 18 not currently available be chosen, the
overall implementation process of AFIT/CI requirements will have to be
amended. If this situation arises, an available system which closely
;atches the chosen one's architecture could be used to develop as much
application software as possible. In any event, a fully -documented
“paper” design of the applications programs, including a Functional
Description (FD), detailed program Specifications, and all data require-

ments needed for inclusion into the database will be completed.

The applications programs to be designed will provide AFIT/CI easy
access to the database on a daily basis, thus beginning the move toward
the replacement of the current and outdated wmanual system. A routine
query capability, the production of standard reports and documents and
the ability to answer unusual or ad-hoc questions 1initiated by higher

management are among the desired, and currently unavailable, capabili-

ties.

The design of the application system will be based wupon the tech-
niques of structured analysis and design. This will insure a complete

top~down design and a total understanding of their opuration so that the

person(s) who follow this thesis with the implementation of the database

and writing of the applications programs will be able to code, and easily
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maintain the system as required.

Of prime importance to this project is not only a complete AFIT
database and a comprehensive design of the AFIT/CI applications programs,
but a complete set of documentation for the procedures used tc select the
DBMS. It 1s hoped that this thesis will serve as a guide to others who
wish to choose and implement a database management system where none
currently exists, as well as be an exemplary use of software engiﬁeering

techniques for the design of any applications programs.

1.3. ASSUMPTIONS

There are some important assumptions embodied in this thesis. They

are:

(1) _The application of automated database techniques offer the optimal

solution to both the long and near term AFIT situations.

(2) The information management prublems of AFIT are real and require a

timely and adequate solution in order to meet mission requirements.

(3) Currently available, off-the~shelf hardware and software can be

used. Some of which may or may not currently reside within AFIT.

Assumption one is the primary motivating force behind this thesis
effort. The fact that an information management problem exists and has
been recognized throughout all levels of AFIT is evidenced by some key
events. These 1include the {nitial AFIT database thesis by Lt. Allred

(REF 4), successive establishment and work on the AFIT/EN database by Dr.
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Lamont, the current emphasis by the Computer Configuration Board (CCB)
and- the Computer Resources division (AFIT/ACD) concerning information

management, plus the comments received from the faculty and staff.

A major assumption in this thesis is that automated database itech—
niques offer the optimal solution to AFIT®s near and long term informa-
tion management problems. In this context, “automated database tech-
niques” is used to mean generalized database management software designed
to run on a computer, as opposed to non-automated techniques such as
manual filing, or certain special automated systems such as file manage-

ment systems.

While the distinction between automated and wmanual “database”
methods 1is obvious, the distinction between database management systems
and file management systems is not. In general, a. database system is
data oriented while the traditional file system is function oriented.
File management systems directly relate fi'es to specific programs.
Their arrangement, distribution on storage devices, and organization are
developed solely to achieve optimal program performance. Data 1is nor-
mally accessed via an application program only and the only growth which
occurs is in terms of data volume. Unfortunately, this is a dead end
situation because data 1in one file and for one set of programs is gen—
erally not available or compatible with other programs. Also, common
data in several files produces considerable data redundancy and data
updated or changed on one file will not necessarily be updated accord-

ingly in the other files which also contain it. (REF 7)
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A database, on the other hand, is designed to provide generality,

!‘ flexibility, and extensibility, both in the representation of the various
records and in the files which comprise it. A database is meant to be a
dynamic information resource to be drawn upon by a growing and changing
community of users and not a preestablished set of files with rigid for-

mat and a fixed relationship to the application programs. (REF 7)

Although it seems clear that a Management Information System (MIS),
which has a database as its basis, can be a logical solution to an infor-
Qation management problem, one must be sure that there are sufficient
economic rewards to offset the assoclated costs in manpower, software and
hardware. Unfortunately, there are no set equations which can be used to
quantitatively measure the potential that a database holds for a given
organization. However, some general situations have been identified by
industry which point toward the desirability of a database in specific
situations. 1In general, situations in which ou~line inquiry capability
is required, and wvhere there will be growth in data volume and/or data
types and a corresponding wide community of interest in database applica-
tions, 1indicate the potential and desirability of a database system.

Currently all of these factors are present and readily identifiable

within AFIT. In addition to these general reasons for using automated
database techniques, there are some specific advantages to AFIT. (REF 8,

p 459)

-The first and major advantage of a DBMS is that of real-time, on-
line data accessibility. Routine queries, reports and ad hoc queries cau
be performed interactively by non~programmers in minutes rather than the

hours or days normally associated with manual or less automated methods.
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(REF 15, p 425) In addition to responsiveness, another aspect of a DBMS
is. the existence of a complete query capability. This means that a DBMS
has the ability to answer complex questions using both primary and secon-
dary data characteristics, plus perform certain calculations and iogical
functions on and against the data according to the needs of the indivi-

dual user. (REF 12, p 35)

A second advantage of DBMS's is their potential to wminimize cost.
This 1includes ®minimizing total data storage requirements, software and
Aata redundancies, programming efforts due to data changes, training
costs and the overall amount of paper associated with other automated
systems. Storage requirements are minimized in two main ways. First, by
consolidating all common data formerly replicated in various places, and
second, by physically representing data 1ln storage -differently than the
logical representation which the application programmer or end user
requires. Software redundancies are minimizerd because the functions of
data collection, verification, retrieval, security, storage and mainte-
nance are all handled by the DBMS instead of on an application by appli-

cation basis. (REF 15)

Reprogramming efforts due to data changes are minimized because of
data independence, limited accessibility, currency and consistency. Data
independence means that each application program logically views the data
in terms of its own needs and may be entirely independent of, or isolated
from, those used by other applications or users. Limited accessibility

implies not only separate logical views of the data but a set of limita-

tions on what functions can be performed on the data which may be common.

This means only certain users have the right to create, modify or destroy
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certain data, thus preventing unauthovized applications or personne! from

changing or damaging 1mportant data, either intentivnally or inadver-
tently. Currency refers to the fact that alterations iu the actual phy-~
sical file are performed only by the DBMS. When it is determined that a

change should be made in the data or in its logical or physical represen—

tation, the DBMS, under the direction of the Database Administrator
(DBA), performs ail appropriate changes. The results are more curreat
and accurate data for the community of users which need it. Training
costs are reduced because the existence of powertful user languages avail-
able on many DBMS®°s means people are no longer required to have expensive
and lengthy classes in programming and computer science in order rto use
the database. These languages are designed to perait relatively
untrained users to query and update data in a database, manipulate data,
and pgenerate reports in specific formats as dictated by their needs.
Finaily, paper usage is reduced tremendously because data traditionally
“stored” on large printouts is now left on the computer and only called
out when nceded. A DBMS also allows users to only access the exact por-
tion of the entire database they wish to see, thus frecing them trow wad-

ifny through mountains of reports and other useless printed data. (KEF 12,

p 32-34)

A third advantage of a DBMS 1s its ability to represent the inherent
structure of the data by logically modeling the relationship(s) which
exist amony data of differing types. This translates into an ability tor
each user/application program to have its own view, which medans vveryone
can see the data in the most natural and easily used form, and not have

the format dictated by the limitations of the computer. (REF 15)

PAGY 12




o A A e s 4
AR AP

- R

el A I S A 4

T

ey

v e

ool

r

A fourth advantage is the ease of growth. Many DBMS's allow for
casy restructuring of the database as new data types and new applications
are identified. Restructuring of the data 1s possible often without

rewriting existing applications programs or affecting other data which do

not utilize the restructured portion of the database. (REF 15, p 23)

A fifth advantage of DBMS's is the inherent ability to use integrity
checks. This means that although the database contains data employed by
many different users, the data items and assoclations between data them
Qill not be destroyed. Other integrity checks involve insuring that data
values conform to certain specified rules, e.g. are constrained to 1lie

within certain ranges or values. (REF 5)

A sixth advantage of a DBMS is tunability. Because real-time/on-
line data access is such a key consideration, the gime it takes a system
to respond 1s of vital importance. Once the database has been esta-
blished, users will begin to want different services from the DBMS as
they become familiar with the many ways the system can be used or as
applications programs evolve. Such changes can have a major impact on
the organization and storage of data and ultimately on the response time
of the DBMS. Therefore, the ability to tune or improve the performuance

of the database is very important. (REF 15)

A seventh advantage of a DBMS are the ancillary benefits that accrue
to organizations which utilizes them. Since the creation and administra-

tion of a database is channeled through one agency, the DBA, the database

itself 1is subjected to standardization. Just as in a standard language,

standardization of & data simplifies its use, {instruction, interpreta-
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tion, problem formulation and programming. (REF 12, p 35)

Security is another benefit, which to some organizations is the most
important. Besides the authority required by the user to access the
database in general, there is also specific authority required to use a
given logical view. Also a further 1level of protection inherently
L resides in the logical view ftself, thus rescricting portions of the
E- database from unauthorized users. Additionally, in some DBMS®s security
: controls can be even placed on individual data elements. It must be

emphasized, however, that no system is totally secure, but the above

measures do exist to make life as difficult as possible for persons who
would unintentionally or by design attempt to coampromise the security of

the database. (REF 12, p 35-36)

The conditions which make the use of a DBMS advaantageous plus the

general desirability of such a system are present at AFIT rigr aow.
P - This fact, coupled with the power and many advantages of DBMS®s serves to
*I support assumption number two. Assumption three is baseu on the power,
sophistication and advantages of current DBMS technology. Given the

current state of the art of off-the~shelf DBMS systems, the cost/benefit

g ratio of using an existing system versus developing one 1in house 1is
ji heavily in favor of using anvexisting system.
-
’.‘ -
- 1.4. CURRENT KNOWLEDGE

(1) Previous work on a consolidated AFIT database has been performed,

primarily within AFIT/EN and AFIT/ACD, and will be used as a start-—
ing point.

(2) Some preliminary data concerning required outputs, reports, data
elements and procedures has been accumulated by AFIT/Cl persounnel.
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(5)

(6)
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‘The AFIT/CI project has been entered into the AFIT ADP planning pro-

cess and resources are available for commitment to this project.
Commercially available systems (both hardware and software)
presently exist which can satisfy this requirement if configured
correctly.

Data security and backup and recovery for the overall system is a
primary concern and must be adequately addressed.

Some attempt has been made on the part of AFIT to consolidate the
information requirements of all of its directorates.
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II DATA REQUIREMENTS ANALYSIS

2. PURPOSE

The purpose of this requirements analysis is to gather as much data
as possible from each of the AFIT directorates and their data systems,
gain a thorough uhderstanding of what informacion they need to do their
job, and consolidate it into the smallest functional set possible. Addi-
tionally, an attempt will be made to formulate some conclusions, based on
the total bytes of data, as to the amount of memory which would be
required to allow the database to function acceptably. The data to be
analyzed will 1include individual data elements and thelr size, all

appropriate reports/documents, information sources and destinations, and

departmental interfaces for all of AFIT.

.This analysis will be an expansion of the limited one conducted as
part of the previous thesis. (REF 4) llowever, this time, all of AFIT and
not just the Schools of Engineering (EN) and Logistics and Systems (LS)
will be {included. It 1is intended that the results of this study will
provide the most complete and concise set of data requirements yet com—
piled. Once this has been acconplished, the results can be used to pro-
Ject the minimum processing support (hardware, system software and
memory) plus the type and functions of possible databasc management sys-—
tems. When considered together, these factors will provide a database

with sufficient access, protection and wutility to be truly useful at

AFIT.
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By gathering the types of data described above and combining it with
the frequency of use, security requirements and how it is used, a clear
and accurate understanding of the function, oi jc:'tlves, responsibilities
and procedures of each department can be achieved. This will aid the
AFIT Computer Configuration Board (CCB), the group which has been tasked
by AFIT/CC to implement a database management system, in the coapletion
of this goal. It'has been requested by the chairman of the CCB that this

analysis be supplied to the CCB for their consideration and action when

completed.

If the individual departmental data requirements cannot be defined
or the requirements remain ambiguous, the resulting database will not be
able to solve any of AFITs problems, but wmerc¢ly duplicate them 1in an
automated environment. Therefore, the accuracy. of this analysis is
vital, not only to this project, but to the AFIT goal of implementing a

Consolidated AFIT Database and Information System (CADIS).

2.1. PROCEDURE

In general the procedure to be followed during this analysis will be

one of seeking out and gaining an understanding of any information which
presén;Ly exists within AFIT which might be applicable to a consolidated
database. This material will be studied to find out how it correlates,
and then arranged into a format which is easy to comprehend and handle.
The final step will be the expansion/shrinking of this list by including

the requirements from each of the departments throughout AFIT.

PACE 17

-----




:.L.
4
.

7 -

v
-

Y

el

— 8 el

e Lo L TR TR TR

A thorough working knowledge of any data requiremeats which
currently exist is important and must be achieved prior to the solicita-
tion of any new data. This will offer some good clues as to the inten-
tions and desires of the institute and eliminate numerous wasted hours in

rediscovering old material. It is already known that at least two AFIT

departments have some kind of studies, reports, etc. on hand which might
pertain to generai data requirements. AFIT/RR is completing the imple-
mentation of a commercial data management system specifically degsigned to
perform registrar functions. They have defined the data elements they
require, set up the appropriate files and are completing the applications
programs which will support their operations. Additionally, the AFIT
Data Automation Division (AFIT/ACD) has accumulated some general informa-
tion concerning the general data requirements which should be included in
an institute wide database. Available data from‘these sources will be
collected, reviewed for completeness, consolidated and used as a basis

for establishing the total data requirements for all of AFIT.

Once the on~hand data has been collected and restructured into a
more readable format, the process of presenting it to the remainder of
AFIT, in order to obtain any additions/deletions, will begin in carnest.
The heads of each of the directorates and schools will be asked to supply
any information they can which would lead to a complete definition of the

data requirements specific to their departments.

In addition to the departments not considered in the original thesis

project (REF &), AFIT/LS and AFIT/EN will be asked to revalidate their
previous input. Also to be included in this analysis will be AFIT/ACD

and AFIT/CAE. During the meetings with the directorate heads, or their
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representative(s), the contents of the EN database and RK registrar sys-
tem will be explained and discussed. It is anticipated that in so doing,

common areas may be discovered as well as new ideas identified.

Of primary interest is the data elements/information, already in the
EN database, which each department can use "as is", without modification;
and that data vhich can be used 1f modified (if so, what needs to be done
must be spelled out). By identifying these elements early in the
analysis, the factor of commonality can be used to 1its greatest advan-
tage. The earlier this can be done, the less time is wasted in research

and meetings, plus the final product is enhanced and made more efficient.

Secondarily, each functional area will be asked to supply all
appropriate information pertaining to any data elements/information they
require but which are not currently accounted fof. This {input will
include the sources and destinations of their data, the major
reports/docunents used, the frequency of data access and a coaplete
description of all the data elements which compose them (this includes
definition, size and functional dependencies). another item which s
extremely {important and can only be supplied by the departments is an
estimation of the quantity & size of each piece of information (or

record). This will to be used later estimate the overall size of the

database.

data gathering has been accomplished, the results will be reduced
into the smallest "functional™ or useful sget possible, any coumsoun (or
near coammon) reports/documents identified and the major information

interfaces shown. Each data element will be listed alphabetically, and
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by record, along with a description and its length for 1later use. In

TR T

order to enhance the utility of this information, a set of tables (rela-~

FRPLEPER

tions) will be constructed, which represents only one possible database

:
A

schema, and presented to the CCB.

2.2. RESULTS and CONCLUSIONS

The process of conducting an in-depth requirements analysis has pro-
vided a great deal of data and knowledge about both the overall and
specific information requirements ouf AFIT. In order to adequately
present this enormous amount of information, gathered from interviewing
approximately 40 people over a four month period, the data has been
grouped into some general categories. These categories include the basic
assuaptions and ground rules which governed the Iinterviews, the actual

results of the interviews, any unidentified or incomplete data require-

meats, recommendations for the use of certain data and structures, recoa-

mendations for the management and organization of the Consolidated AFIT

v
.

Database and Information System (CADIS), an implementation plan, possible

interfaces to CADIS, and a discussion of the overall structure ana format

Mg Al £ I

of the database itgelf.

2.2.1. General Assumptions of the Data Analysis

The basic assumption, as has already been stated, is that the previ-
_ ous thesis by Lt. Allred (REF 4) would serve as a basis or starting

point. By using his results it would be possible to quickly gain a great
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deal ' of insight into the nature of the requirements for the re;ainder of
AFIT. Another assumption, and one perhaps just as basic, was that a sin-
gle consolidated and integrated database would best serve the ne¢eds of
AFIT. This does however, include a distributed database, or one whose
data resides on more than one computer and has a single structure and
definition, but specifically excludes multiple, independent database sys-

tens.

The general guidelines adopted in regards to the overall conduct of
fhe requirements survey and analysis were designed so as not to impede or
restrict the type or nature of the input. Users were not questioned as to
why a particular piece of information was needed, only how it would be
used. Therefore, all requirements were considered valid for possible
inclusion the database design. This ultimately resulted in an analysis
which was of a greater depth than anticipated and more inclusive than any

done previously.

The other procedural guideline which was used also concerned the
data requireaents. Requirements which were found to be incomplete, not
clearly defined or beyond the scope of the fimal project could not be
included 1in the database design. However, in the interest of complete-
ness and accuracy, all such requirements are listed separately, along
with who fdentified it and an explanation as to why it was not included.
Therefore, those who follow~up this project with a full scale implenenta-
tion will have some idea as to the arcvas whi:nh require further attention
because all the AFIT information requirements now known will be recorded

in a single place with no question as to who needs what.
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2.2.2. Results of the Surveys

On 3 July 1982 the AFIT Computer Coafiguration Board (CCB) offi-
cially asked that the results of this project be formally presented to
them. Dr. Wolaver, AFIT/NR, in turn signed a letter on 16 July 1982
(Appendix 1A) which officially announced the fmpending analysis and
requested the cooperation of all directorates. This letter 1in eftect
granted the authority necessary to allow an AFIT wide data requirements
survey and analysis. As a result all the AFIT directorates and schools
were contacted, interviewed and provided an opportunity to submit thelr

individual requirements.

2.2.3. Synopsis of the Procedure

Using the data elements identified in the previous thesis (REF 4),
along with those already being used within the AFIT/RR registrar system,
a worksheet was prepared for use within the interviews (Appendix IB). It
was felt that this would aid people by serving as a "mind jogger” and
give them a generdl idea of what was available, what was possible and
what was being sought. In the course of ar interview, each directurate
representative was given a brief background of the project and a suamaary
of rcLevant past events. The worksheets were then presented and their
content and intent explained. Participants were requested to use Lhe
sheet as a "scratch pad” and signify those data elements and relations
they could either use with no changes, use if modified as they so¢ indi-

cated or had no need for. Additionally, they were asked to somehow iden-

tify any new information which might be peculiar to them and would be

nceded to make the database a useful utility for their organization.
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Each department was requested to be as expedient and complete as
possible but encouraged to take as much time as was necessary to fully
cover thelr directorate. The individual results are listed in Appendix

IG by respondent.

g'gﬂi' Ceneral Comments on the Interviews

The reception by the vast majority of people contacted in regards to
this project was enthusiastic and suppor;i-c. tlowever, most expressed
frustration and dissatisfaction over the inability to maintain and effec-
tively use the information required by their organization. Current func-
tions and responsibilities, plus current and projected requirements and

problems were all discussed freely and openly in a professional and

receptive manner.

Almost universally, it was expressed that CADIS was despuerately
needed and that once implemented, would go a long way toward alleviating
some critical problems, assuming certain principles were kept in mind.
Foremost of these was that such a system mus: provide easy access to the
database plus the ability to conveniently query and manipulate the data
as need be. Applications programs and their subsequent support was gen-
erally not desired because an adequate DBMS could give them greater flex-

ibility through the query facility and report generator without the cost
of softwarc development and maintenance. When discussing the need for
reports and other required documents, it was found, as expected, that if
these facilities were present, the need for many paper records and inter

departmental reports would vanish.
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The School of Engineering (AFIT/EN) and the School of Systeums and

Logistics (AFIT/LS) were interviewed in greater depth than other areas
because some of the basic data elements used were a result of the previ-
ous 1n-depth analysis. (REF 4) It was felt that the individual depart-
ment heads should be contacted so they could revalidate their overall
requivrenents. In most cases this resulted in a great deal of new infor-

mation as well as.modifications to others.

2.2.5. Overall Data Requirements

The purpose of this section i{s to present an overall picture vt tne
results of the data requirements analysis. They will be discussed in

general terms but are more clearly and accurately presented in chart form

in appendix IIC.

The overall goal of this project was to identify all the data
requirements and design an integrated database which would reflect all
the current needs of AFIT. In reality however, some directorates
presented data which they did not elaborats unon nor was there timu to
det ine completely. Therefore what wdas actually gathered was a solid core
of highly coamon data, which if implemented in a timely manner, should
satisfy a very large amount of AFIT's information requirements. This
reasoning {s based on the fact that almost all of the requireneuts
expressed revolved around 4 sub sct ot the overall data. This “central
core” consists of general student, raculty and a~tatt data plus several
smaller relations which provide necessary and  wore Jdetulled additionas

information.
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Another goal of those interviews wds to gatner a4 list of all the
reports and documents which were used within AFIT. iowever, this was
found to have been completed by AFIT/ACD along with data flow diagraus
for the entire organization. These may be found in the 1981 AFLT AP

Master Plan (REF 3).

The overall structure of the database can be found in the torm ot a

diagram 1in appendix IC. This chart represents each of the relations
identified to date plus a depiction of the most important logical associ-
ations between them. A line connecting two relations wmeans that there 1ia
at least one common attribute between them and that there is also a acan-
fogful logical connection between the two. All student and staff data is
accessed by the Social Security Account Number (SSAN) of the person ot

interest.

Many attributes in these relations are codes or snuri nawmes, but d
user can obtain full titles or expanded information on most of thesu
codes or abbreviations. This is accomplished by using a logical connect-
ing code and retrieving the associated full description, or in soume cuses

by referring to the data dictionary.

The chart in Appendix IC denotes uo other meaning than that
described above. The size of a figure, nor the length, nor the nuaber ot

lines implies any information.

More information on the content of the database canv be found 1n
appendices IL, IE, 1F, IC and Itl. The first four docuaents essvntiully
comprise a highly detailed data dictionary, whiic the fifth shows the

database size estimates. Appendix IU gives 4 functivnal description of
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each of the relations on the chart alung with the length of each tuple.
Appendix IE 1is another list of relations but this one shows the attri-
butes which comprise each relation with the key attributes for cach,
denoted with an "*". Appendix IF provides a detailed hreakdown of all
the attributes by listing the size of each attribute a description, an
example of how it 1s to be used, a list of the relations which incor-
porate {it, and aﬁ} synonyms it might have. Appendix 1C is a list of the
logical views of the database. These views also reflect each director~
ates data requirements as presented 1in the interviews. Appendix IH
gives, for each relation, the estimated total number of records stored in
memory at the end of the first years operation of CADIS. Also given are
the factors going into each estimate and the major source of those fac-

tors.

33232. Database Size Estimation

The estimated size of the database is 28,550,000 bytes of data.
This figure represents the total amount of memory required for one full
year of operation (several relations maintain four quarters worth of
data). No student history, other than a short educational history for

1000 students, or registrar data has been included in the estimate.

This estimate was derived by taking the size of each relation, as
determined by the sum of the lengths of its attributes, and multiplying
it by the estimated number of tuples for that relation. Figures tor the
lengpths of each relation were derived by actual counts, estimates froa

faculty or staff members or by the authors' best estimation and can be

found in appendix Ill.

PAGE 26

LA D e




P
-~

PR

!
fe
A
-
5

v T w
LT

For ease of computation it was assumed that all data would be stored
in character format and that one character would occupy one byte of
memory. This size estimate does not include the core memory required for

the DBMS {tself to function.

2.2.7. Undefined/Incomplete Data Requirements

Appendix I encompasses the entirety of the AFIT {information/data
requirements 1identified during the {interviews. Implementation of the
database as designed will alleviate approximately 90-95% of the AFIT
information problems identified. The data considered as “missing” from
the design was compiled from two entirely different sources, the
worksheet and comments by each interviewee, and represents those iteas

which could not be included into the design for the reasons listed below.

The reasons this data was not included is because it was: a) submit-
ted too late in the design process, b) stated in a format which was much
too general in nature, or c) contained various elements were very

specific to a single area and not desired by anyone else.

The largest single influencing factor concerning the information not
included was that of time. Each interviewee was contacted in sufficient
fime to respond with their requirements and have them included (some were
given much more than were others). However, there were those who were
unable to identify their total requirements quickly enough. Thefefore,
only that portion received early enough was able to be included, In gen-
eral, the data which falls into this category is not to be considered

“essential” and the current structure will fuifill the vast majority of
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the requirements.

Fach person interviewed was asked to be as specific as possible as
to what data was required for their area. Everyone'was asked to use the
worksheet to mark their input and any item which was not SPECIFICALLY
identified as UNDESIRABLE was included. In spite of this, some people
simply identified their "general ADP/information requirements” in a very
non specific manner. For instance, the most common area identified this
way was “budget data”. Because of the nature of this thesis, there was
insufficient time to perform the in-depth system analysis required to
translate this type of request into actual database requirements. AFIT
will have to supply the qualified personnel to work with these areas and

perform this lengthy analysis at a later date.

‘!’ Finally, some areas supplied data which was rather narrow in use and

was oriented to a small subset of their directorate (mainly AFIT/EN and
LS directorates). This type of data was excluded because 1t was felt
P

Fl that because 1t was not actually "common”, it should be reviewed for

desirability and applicability across the directorate prior to inclusion.

v

The data listed in appendix IJ 1is reproduced exactly as it was

.2 20K 20200 A AN A
- T

received from the worksheets.

M thirtta 4

[ 2.2.8. Recommendations for Data Use and Data Structures

g Because of the uncertainty as to which DBMS will eventually support
CADIS, the structure and use of several attributes within the database

may have to be modified from their format as presented 1in appendix I.

PACE 28

T

G WP, S L PR - - S YD ST A S W R i - H P Y S PP |




V"'HA.'.'

.

YTV Y

T — P—— —— i et Ml Aar Sl B § L YO A A A T RS )

The primary factor leading to this decision will be the sophistication or
limitations of the DBMS and its query facility. As an example, the
attribute 'Course' may need to be broken into four smallertéttributes
Course_Type, Course_Level, Course Number, and Section (e.g. EE686A = EE-
6-864A). If the components cannot be accessed directly, such elementary
questions as “how many graduate courses (Course Level > 500) are offered”
or "what courses have multiple sections being taught (Sectisn {s non-
blank)"” cannot be answered because the DBMS might view the attribute as
one contiguous, unbreakable character string. If, however, the query
facility has a string search capability (e.g. select data when the third
character > 5) this kind of breakdown would not be necessary. The abil-~
ity to perform these operations will vary with the DBMS and must be

closely studied prior to implementation.

The attributes which may require further breakdown are:

(1) Course; into Course Department, Course Level, Course No, and Sec-

tion.
(2) Office; into Directorate and Division (ENA = EN-A).

(3) Extra Duties; into some more meaningful breakdown as determined by

AFIT/DA.

(4) Section; into Section_Type, Section Year, and Section Month (GCS82D

= GCS-82-D).

(5) Name; into Last_Name, First name MI (This holds for all attributes

which contain a name like attribute).
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(6) Date; into Day, Month and Year.
(7) Degree_Code; into Degree_Level and Degree (e.g. MS-EE).

Two additional pileces of data will have to be examined further and
decided upon prior to the establishment of the database. These are the
establishment of identification numbers for foreign students, similar to
SSAN, and how much of the GRE and GMAT scores are to be stored. Ini-
tially, the database has been designed to carry total scores only, but {if
the demand 18 great enough for the component scores, it is recommended
that a set of indicators and relations be established similar to those in

the registrars relations (appendix ID & IE, relations 78 -~ 80).

It was a general rule to make all codes .3 meaningful as possible
when viewed by themselves. Specifically avoided was the unclear or auwbi-
guous use of single letters or digits. By so doing, a large amount of
confusion will be eliminated when data is viewed or used apart from the
full descriptions or long versions of the attributes. For example, a
tuple such as “"John Jones, M, 51358, P, SE" tells its user that John
Jones is married, is a 51358 computer programmer, is a pilot, is married
and has a secret security clearance much clearer than does a tuple such

as “John Jones, 1, 5135B, A, 1, 2".

Whenever possible a code was indexed 1into another relation which
contains 1{ts full description or title. This practice makes adding or
deleting codes from the database easier and also facilitates edit check-
ing and validation. There are some codes used in appendix IF which do not
use such a8 structure. In these cases the codes have a very limited range

of possible values, say two to four. If a DBMS is chosen with the proper
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capabilities, these values can be defined 1{in the database definition
mechanisu as parameters, and the DBMS softwar: will perform edit checking
automatically. When available, this feature is easy to use and change
and frees application programs from time consuming and lengthy validity
checks which must be performed in order to guarantee the integrity of the

data.

All attributes are defined as characters for ease of computation and
there are some distinct advantages to leaving the databasé this way.
Depending on how much numerical manipulation is performed, the savings in
memofy and processor time might outweigh the computational speed gained
by storing numeric values versus storing attributes such as No_Students
as characters and letting the DBMS convert the values whenever computa~
tion is desired. This is a decision which must be left to those who will

implement this design.

Zt&ﬂg' Recommended CADIS Management Structure

Volumes and volumes of material have been published over the years
on the technical aspects of DBMSs. On the other hand comparatively lit-
tle has been written on the subject of management techniques, practices
or methods associated with {implementing and running such systeas.
Accordins to what literature is available it seems to fall upon the indi-
vidual organization to review their situation and develop their own
methods. There 18 however, a set of sound, cuvucrete reasons for going to
the trouble of developing an adequate management structure. “The data-
base will have a major impact on the enterprise, not only in terms of

benefits but in terms of problems. Its fundamental aspect of the sharing
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of data among users and of greater central control of data are just the

type of changes that can have severe political repercussions within an

organization.™ (REF 16, p 5-1)

In order for an integrated database to be effective, such things as
setting standard definitions, formats and usages for all data elements
plus the associated monitoring and eanforcement of these srandards 1is
essential. This will insure the existence of accurate and consistent
data for all users who will quickly come to depend heavily upon the data-

base for meeting thelr mission requirements.

"Resentment to the disciplines imposed by the database can often
arise; some departments might insist on applying their own standards [or
methods of database manageaent]. Such difficulties can be overcome, but
only 1f the continued and dedicated support [and guidance] of senior

manageaent is assured.”™ (REF 16, p 5-1)

The solution most often adopted, and recommended by industry prac~
tice and writing, is to establish a specialized area of the organization
whose primary consideration is the administration and control of the
database and its operation. This 'Database Administrator (DBA)' must be
"familiar with the use and nature of all the data, ...be vitally con-
cerned with the performance of the system and...be able to negotiate with
and resolve conflicts between user departaents...”. (REF 16, p 5-24) In
short this position should be filled with someone who is totally coa-
petent in all the technical aspects of a DBMS plus have intimate
knowledge of the organization and {ts operation. But most importantly,

he must be someone who has the authority to make and enforce decisions
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involving the database.

3:2:19- AFIT Management Features & Problems

In most respects AFIT 18 no different than other c¢ivilian and
government organizations. There is a shortage of qualified personnel and
those who are available do not have the necessary database experience to
implement and control such a project. For the most part AFIT will cope
with chese universal problems just like everyone else and rely on the
available pool of expertise from other areas and accomplish the project
anyhow. Additionally, there are some problems which while they are not

unique to AFIT, present some real obstacles.

There is a decided lack of practical experfience with the design,
implementation and management of DBMSs. Thie, coupled with the fact that
this would be a "new start™ project could combine iuto a deadly cu.hina-

tion if the proper precautions are not taken immediately.

AFIT has a diverse community of users which view the concepts of
database systems and data automation from th.ee extremely differiug per-
spectives; that of academic, administration and real world. The result
is a situation not too uncommon, that is, differing opinions on the con-—
trol of data and the methods and procedures for implementing a ceatral-

1zed database.

2.2.11. CADIS Manapement Recommendations

The optimus solution for the administration of CADIS appears tou be

one with two components. First, "the solution wmost frequently offered
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for this type of situatf{on is placing the administracive responﬁibilities
in a staff position, reporting directly to the highest manager respoasi-~
ble for data processing in the organization.” (REF 2, p 6) Secondly,
“the database administrator functions should be a team rather than a sin-~

gle manager™. (REF 16, p 5-24)

The Database Administrator (DBA) position i{s a very demanding one.
He 1s faced with deciding such things as “resolving conflicts of owner—~
ship 1if several departments wish to amend or retrieve the same
data...negotiating with users to establish who has the right to access or
change data {items...providing recovery facilities and establishing pre-
cautions for applications in the event of a breakdown...establishing data
entry, edit and validation standards, and maintaining the data diction-
ary.” (REF 16, p 5-26,27) “For the data administrator to have suffi-~
cient authority to be accepted by user departments, to reconcile their
conflicting requirements for data, and to be able to enforce standards,
the position must be relatively senior withir ti.c enterprise.” (REF 16, p

5~26)

Based on the above comments it is recommended that AFIT finitiate two

separate levels or areas of administration for CADIS. The first, that of

the Database Administrator (DBA), should be a senior member of the staff

r—————y

with sufficient authority and knowledge of the organization to shepherd

F @ the database, with all of its growing pains, through to full adulthood.
2

To aid the DBA, and as part of the firs: level of CADIS administra-
tion, each directorate should have a &8irgle representative or Data

- Administrator (DA) which would represent the views and needs of their

DR At A AN
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respective functional areas. All new requirements and problems would
1’ first be reviewed by 8 DA for clarity, consistency and practicality. le
should also be able to answer any question about current data usage aund
meaning as well as act as the focal point for any problems or changes to
the database originating from or directed to his directorate. Once dis-
cussed at this level, anything of interest to the community of users,
valid changes to the structure of the database or disputes should be
taken to the DBA for review and action. The DBA would check them for
validity, then for consistency against prescribed rules and standards and

act accordingly.

Once the DBA has approved the changes or resolved any problems with
the recommendations, they would then be passed on to the other component
of CADIS management, the Database Manager (DBM). This person or group
would act only on the direction of the DBA and should not be a member of
the staff but someone with a more technical orientation toward DBMSs.
This must be the case because he 1s the one who will monitor and be in
charge of the DBMS software, make any changes to the structure of the
database as dictated by the DBA, as well as being the interface to the
vendor and acting as the ultimate in-house technical representative. Tne
DBM should not be 1involved in data oriented problems, but only in the
efficlient operation of the DBMS itself on whi. evcer computer system it is

installed.

It is very likely that the CCB could suffice for the first level of
the previously mentioned structure, with the directorate representatives,
or their appointees, acting as the DAs. The second level of administra-

tion should be performed by AFIT/ACD. They could supply one or more
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people to act as the DBM s8ince the ¢type of the technical expertise
desired resides with them. The job of DBM would very likely be a full
time assignment during the infancy of CADIS but could become a background

duty once it is operational.

In general, each functional area needs to be responsible for their
own data, AFIT/ACD should be 1in charge of the computer and the DBMS

software and serve as technical representative for their combined use.

For this to become a viable management framework, the general level
of education 1in regard to DBMSs has to first be increased. AFIT should
immediately begin to send people to the database courses (basic and
advanced) offered within the School of Engineering. They also need to
talk to vendors and visit other AF installations which have experience in
database systems. Adé_.tionally, the heads of each of the directorates
should at least attend the database short course available periodically
at AFIT/EN. These suggestions are wholeheartedly recommended because the
uniqueness and nuances of DBMSs dictate a need to become familiar with
the theory and practices of a database oneration. Without this basic
understanding of the functions and capabilities of a D3MS, by all those
involved, it 1is nearly impossible to successf::lly implement CADIS and
have it as useful as it could be. Such education should be above and
beyond the normal training classes which will be offered for the DBHMS by
the vendor once it is installed. The DBA and the DBM should be the first
to seck this type of knowledge, and as soon as possible, followed closely
by the DAs and their users. One can never hope to build and operate that

which he does not understand and trust.
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2.2.12. Database Implementation Recommendations

In order to implement a database and bring the users 'on-line' with
the minimum amount of mayhem and confusion, plans must be drawn up for
the implementation well in advance of the actual event. The purpose of
this section 18 to suggest one scheme which would ease the 'labor pains'.
A basic premise for any implementation plan is to try and achieve the

most results with the least expenditure of and resources.

First, a Database Implementation Team (L.!l), composed of at least
the DBA and DBM, should evaluate the user comamunity in order to determine
any highly eritical areas which were not known at the time of the
requirements analysis and superimpose them upon the following general
plan discussed below. Adiditionally, AFIT/ACD will have to supply two or
three people on a full time basis for at least a year in order to imple-

ment CADIS.

2.2.13. Ceneral CADIS Implementation

The DBIT should not under any circumstances attempt to load all the
relations prior to allowing the users access to the database. This is
just common sense, good top~down implementation practice and will prevent
massive confusion and eliminate wasted human and computer time spent
resolving problems. If all the relations are loaded at once, this would
cause the majority of the users, who could operate with a subset of the
data, to wait an unnecessarily long time before beconing operational.
Also, by giving the data to the users in usable segments, they will have

the opportunity to fully evaluate and test the features of the systeam and
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find any errors in the data or its structure easier than {f all of their
data was present. Additionally, when a new gsystea is presented, “com—
plete” or "fully capable”, the users tend not to learn it thoroughly nor

learn how to use its full capabilities, but learn just enough to get by.

The inclusion of the registrar should be left aside at this time
because of their current automation effort and the many complexities and
controversies associated with their type of data. But if, at some later
date when the all of CADIS has been implemented and exercised, it is
deemed desirable, then and only then should AFIT/RRs inclusion be con-
sidered. What should be implemented at this time is the subset of the
registrars data which was requested by the remainder of AFIT. By so
doing it is assured that CADIS will be truly useful to its users. Also,
the mistakes and hardships which surround an organization trying to
operate with its essential data needlessly spread among multiple data

systéms are eliminated.

Finally, it would be easier all around, plus create experience with
the new system if each user was generally responsible for loading their
own data. No one knows the data like the 1individual departmentmeatal
users do, and with the DBA and DBM assisting by supplying routines and

advice, implementation would proceed much faster.

2.2.14. CADIS Implementation Plan

The intent of this plan 18 to install or expand (load and verify)
the database in sections which will do the most good for the most puople.

The steps are not necessarily mutually exclusive and several steps may be
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in various stages of execution at any given time. More capable.users may

be able to get their data loaded quicker than others and no attempt

should be made to slow them down if they can be administered adequately.

1)

(2)

3)

The following steps constitute the CADIS Implementation Plan:

The DBA and DAs should mutually establish the data standards and

codes which will be used throughout the system.

Define the entire database structure in the computer at one time.
This would consist of those relations and attributes, along with
their rules, as defined in appendix 1 or by the DBA. By doing this

firet, modification of the basic structure can be kept at a ainimum

-and nothing extra needs to be done when a user is ready to load a

relation.

Initially load those relations which comprise the ‘'core' of CADIS
under the supervision of the DBA. This will allow AFIT/EN, LS, DE,
PA, ED, and CI to go into limited operation very quickly and allow
them to start testing out the structure and their data. This 'core'
i8 comprised of the STUDENT and STAFF relations plus those relations
which allow them to function properly. These core relations
include: OFFICES, ACADEMIC TITLES; STUDENTS, STAFF ED CODES, SEC-
TION, FOREIGN_STUDENT DATA,  CURRENT_THESES, CI_DATA; DE_DATA;
RESIDENT DATA; MAJCOMS, SPOUSES, LOCATIONS (only the subset large

enough to allow uwinimum operations), and AFIT_CALENDAR.
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(4) Once the 'core' has been ingtalled and verified for combleceness,
the users can begin to load the special purpose relations which per-
tain to their particular operation. These relations include:
BOXES,  LOCKERS, ED HIST, PAST_COURSES, ED PLANS, EXTRA DUTIES,
EXTRA_DUTY _ROSTER, DUTY OFFICER, PROMOTIL.. STATS, QUOTAS, PCE_DATA,

DEGREE_SOUGHT, DEGREES and all the faculty related relationms.

(5) Complete the loading of the LOCATIONS relation with the remaining

data required by AFIT/CI and others.

(6) Finigh installing the relations which pertain to AFIT/CI. These
relations are: CURRENT CI_PROGRAMS, CI_PROGCRAMS, INST PAYMENTS,
INST POCS, SCHOOL/EWI DATA, MMEP_DATA, MED BOARD_CERTIFICATION,

MED_TOURS and MED_PROG.

(7) Load the course, book and room data. These relations consist of:

AFIT_COURSES, PREREQ, COURSE BOOKS, BOOKS and ROOMS.

(8) Load the course scheduling and other data from the registrars sys-—
tex. This includes the following relations: COURSE_TIMES,

STUD_SCHED, SLORT COURSES, FAC_COURSES, SHORT_ STUDENTS.
(9) Load the leftover relations as the data becomes available.

(10) Begin loading the THESES and STUDENT HIST relations as appropriate.

1f this type of approach is followed, an effective management struc-
ture 1is instituted and the people are properly educated, CADIS can be at
least 85X operational in about one year. Impacting on this estimate are

the decisions as to the DBMS, the hardware and the speed with which the
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data is gathered and prepared for entry into the database. ?tepatation
could begin immediately after the DBMS is decided upon by storing it on
the machine to be used via tapes or a text editor. This data can then be

easily prepared for final loading at a later ‘ate.

gﬂg.ls. Interfaces to CADIS

For purposes of this section, the term “"interface™ will mean any
data which one data system may provide or receive from another data sys-
tem. There is no intention to imply a method or media for accomplishing

the actual transfer.

‘The follow’ng are recommended interfaces to CADIS:

(1) Let the AF Standard Personnel System periodically supply data on the
AF students and staff at AFIT. One problem identified by AFIT/DP
was rhat the data maintained by the schools on their studeants 1is
almost always more current than that maintained by themselves and
the AF personnel system. By having AFIT/DP supply some attributes
and have them updated only via the interface, the only way a partic-
ular students record could be changed i{s by going through AFIT/DP
and modifying their permanent record. Changes in the data would
then show up in the database at the next update. The primary reason
for wutilizing this 1interface would be to assure AFIT of the most
current, official data on on a student. AFIT could therefore
prevent their student data from becoming substantially different
from his permanent record and visa versa. (NOTE: AFIT/DE currently

receives a periodic data tape from Randolph AFB.)
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(2) Allow the registrar to supply data to CADIS for the following rela-~
tions: COURSE_TIMES,  AFIT_COURSES, STUD_SCilFb,  FAC_COURSES,
PCE_DATA, SHORT COURSES, SHORT_STUDENTS along with the degree which
a s8student is seeking. While this data probably does not exist in a
directly transferable format, enough can be supplied and converted

to guarantee consistency across AFIT.

(3) Let CADIS s;pply the registrar with the student grades at the end of
each term. Instead of faculty members filling out grade sheets and
passing them to AFIT/RR. Crades for students would simply be
entered into CADIS once and the whole school could transferred in
one easy step. Also, departments and advisors would have the past

. grades which they requested for each of their students.

(4) when the students schedule is received from the registrar (via
interface number two) and entered into CADIS, a check could be made
against his educational plan (ED PLANS relation) and any deviations

from that plan could be flagged for the faculty advisor.

(5) When the COURSE TIMES data is supplied to CADIS, that same data
could be used to update the ROOM_SCHED relation for the current

quarter.

2.3. DATABASE STRUCTURE and DESIGN

“The real benefits of a database can be realized only i{f it models

the operation of the enterprise. The database must represent entities
and their relationships...The model must not be dependent on such issues

as hardware, operating systems or host languages..|jotherwise] the
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resulting design will not model realfty.” (REF 16, p 5-13)

“"Relations can be used to model the “real world"” in several ways;

for example, each tuple of a relation could represent an entity and its
attributes or a relationship between entities. liowever, in many cases,
the known facts about the real world imply that not every finite set of
tuples could be the current value of some relation, even {if the tuples
were of the r;ght arity and had components chosen from the right

domains.” (REF 17, p 167-168)

These real world implications, which limit the tuples that can be
values for a given relationship, point out the existence of certain res-
trictions on relations. Jeffrey Ullman distinguishes between two kinds
of restrictions on relations. The first are those types of restrictions
that depend on the semantics of domain elements. This class of restric~
tions tells 1little or nothing about the design of a database schema.
Examples of this first ctype of restriction are that there 1is no (offi-
cial) ACADEMIC TITLE of "Tyrant”, nor can anyone's LOCAL ADDRESS be

“Rural Route 1, Mars”. (REF 17, p 168)

The second kind of relation restrictione are those that depend only
on the equality or inequality of values of attributes shared by more'than
one tuple. This type of constraint does not depend on what value a tuple
has tn any given component, but only on whether two tuples agree in cer-
tain components. The most important of these constraints are called
functional dependencies, and are a form of value~oblivious constraint.
It {8 the value~oblivious constraints that have the greatest impact on

the design of database schemes. (REF 17, p 168)
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“Let R(Al,A2,...,An) be a relation scheme, and let X and YI be sub-

I! sets of (Al,A2,...,An). We say X-~>Y, read "X functionally determines Y"
. or “Y functionally depends on X" if whatever relation r 4is the current
value for R, it is not possible that r has two tuples that agree in the

!! components for attributes in set Y". (REF 17, p 168)

One natural and frequently occurring example of;a functional depen~
dency 18 that of a key and an entity set. For example, if R represents
an entity set, and Al,...,An are the attributes of that entity set, and
if X is a8 set of attributes that forms a key for the entity set, then one
can assert X~)Y for any subset Y of attributes. This follows because the
tuples of r represent entities, and entities are ideatified by the Qalue
of attributes {in the key. Therefore, two tuples that agreed on the

attributes 1in X would have to represent the same entity and therefore be

the same tuple. (REF 17, p 168)

It is vitally important to realize that the declaration of a func~

tional dependency {n a database is a decision that can only be made by

the designer. The advantage of such a declaration is that the database

system will then enforce an integrity constraint for the user, and there

L)

could even be a more efficient implementation of the relation possible
P
}
} because the functional dependency is asserted to hold. However, there is
g
b a price to be paid, in that the storage of certain information becoaes
:
'@ impossible. For example, 1if one decides NAMF functionally determines
[ :
[
Vo
b

HPHONE, then under no circumstance is it possible to store two home phone

numbers for one person in the database. (REF 17, P 168-169)

!
|
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(NOTE: In the foregoing and following discussion an ‘important
assunption s that a key X for R is by definition the minimal set of

attributes that uniquely determines a tuple of R.)

3,2,1. Normal Forms For Relation Schemes

A number of different properties, or "normal forms”, for relation
schemes with depe;dencies have been defined. One of the most significant
of these is called “third normal form" (3NF). This normal form guaran-
tees that most problems of data redundancy and most insertion and dele~

tion anomalies do not occur. (REF 17, p 187)

To define these terms, it is first necessary to define a “prime”
attribute. An attribute A in relation scheme R is a prime attribute if A
is a member of any possible key for R. If A is not a member of any key,

then it 1is nonprime . (REF 17, P 187)

}_._:1._2_. Third Normal Form

A formal definition of third normal form is: "A relattion scheme K is
in third normal form if and only if there does not exist a key X for R, a
set of attributes Y C R, and a nonprime attribute A of R not {n X or Y,
such that
1. X->Y holds in R,
2. Y-DA holds in R, but

3. Y¥Y->X does not hold in R.

If Y 18 a subset of X, and therefore by .3,, Y is a proper subset of

X, then R is said to have a partial dependency. If Y is not a subset of
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X, then R has a transitive dependency. If R satisfies the above condi-
tion whenever Y C X, but not necessarily otherwise, then R is said to be

in second normal form." (REF 17, p 187)

2.3.3. Summary of Design Approach

It was decided to adopt a relational approach to the AFIT database
design for several reasons.
1. The power of relations to model the real world, both entities
and their relationships.

2. The fact that the relational model forces the analyst to note

the dependencies of each relation, and in arriving at the optimal

third normal form, to eliminate many redundant items and to also

eliminate many potential update anomalies.

(REF 13, P 5-13)

3. The flexibility and easy expandability of the relational approach.

4. The simplicity of the view of the database that users see is

that of two dimensional or flat files.

All relations in the AFIT database design (Appendix 1) are 4{in at
least 3NF. This was proven by an exhaustive inspection, i.e., by taking
all functional dependencies for each relation (Appendix I,I1) and evaluat-
ing them against the definition of 3NF. Any relations which failed to
satisfy this formal definition were redesigned. This process was

repeated iteratively until all relations were normalized to 3INF.
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111 EVALUATION OF VARIOUS DBMSs

3. GCENERAL OUTLOOK, DESIRES and ASSUMPTIONS

Having already realized the need for improvements to the information
handling procedures within AFIT and the fact that a DBMS is the proper
and correct solution, it is now essential that the optimal DBMS(s) which
can effectively accompligh this task be fdentified. The general purpose
of this section is to examine as many commercially available DBMSs
(including those already procured by AFIT anc tiwse available through the
federal government), evaluate their features and characteristics and
determine which one(s) will best support an integrated AFIT database as

identified in the previous chapters.

The basic underlying assumption is the €act that the appropriate
DBMS 1s currently available. There is no desire nor are there sufficient
resources to invest in the construction of a system specifically tailored
to AFIT. 1In treality the needs and desires of the personnel contacted are

not beyond current technology and not substantially different from other

institutions and organizations.

Extreme caution and care has been used in order to eliminate any
prejudices, personal feelings or biases from the development of this

evaluation process and {ts subsequent execution. The goal is to identify
solutions without regard to personal preference; however, past experlence
and general knowledge will be an invaluable source of information and

ideas.
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The general deasire of all parties involved in this projeét and of
j’ those Qho supplied input is that there be a general type of "environment”
for the users of the system. It should be easy to use by both "progran-
mers” and “"non-~programmers” while fulfilling the needs of each. The
E- desire of easy access for AFIT personnel seems to show a trend away from
the traditional application program Iinterface for users. Based upon
these feelings, one area of emphasis will be on "user friendliness” and

the non~procedurality of the package.

& I

A DBMS nust have the inherent capabilities to provide sufficient

. e-ev—
R

,_
)
.

flexibility to support a dynamic and growing organization like AFIT. The

need exists for a true software “utility”, that is, one which 1is reli-

able, dependable and not only meets current needs but can grow with the

L
&
[
P;

organization. "The capability of a database system to grow, in terms of

the users and of the data to which they refer, is fundamental to the
database system concept. This growth may be achieved in many directions

and dimensions. The necessary requirement is that a data base package be

able to accommodate modification, variation and extension of the database

without requiring modification of all currently existing programs that

use it.” (REF 7 p 3.1.7)

{ An area of concern which is second to none is the ability of the
L DBMS to provide a level of security which can guarantee the protection of
" sensitive information while not wunduly restricting access to those

authorized to use it. Several departments expressed a need to safeguard

o "'
. . .

their data in order to protect both its integrity and use. While only a

~l'|
[

single feature, the methods and degree which vendors choose to use in

b —
- their individual implementation of security make this area one that

f:

I'e
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should be investigated closely.

3.1. EVALUATION PROCEDURE and SHEET

As stated earlier, the evaluation sheet is used to tally or record
how each of the DBMSs measured against a set of fixed criteria; which
were determined by the needs of AFIT. The goal of this procedure 1is to
evaluate all available DBMSs as objectively as possible by assigning a
set of numbers or points to each system of interest. Once completed, the
sum of these scalars will be used to “"rank” the individual systems in
order to provide a basis for the ultimate selection of a DBMS for imple~

mentation at AFIT.

By using the resources of the AFIT library, the General Services
Administration (GSA), The Air Force Directorate of Computer Resources
(AF/ACD) and others, a complete list of commercially available DBMSs,
plus those available from within the federal government will be compiled.
Rased upon a set of "minimum™ criteria the DBMSs will be screened to
insure that only those systems which are minimally acceptable will be

evaluated further.

Each DBMS will be measured against the {tems on the evaluation sheet
(Appendix IIA) and assigned a point value based on how it meets the

stated criteria. The vendors' literature will generally be the basis for
these determinations. If there i8 insufficient data available, the ven-
dor will be contacted and asked to supply what is required. Point values
will be assigned by first comparing the DBMSs against tour general rules.

These rules are: 1) The DBMS exceeds the stated criteria, maximum point
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value 18 assigned; 2) The DBMS meets the stated criteria, median value
assigned; 3) The DBMS does not meet the stated criteria, a zero (low
value) 18 assigned; 4) The DBMS does not incorporate the feature at all,

an appropriate negative value assigned.

Once this rough breakdown has been completed a finer evaluation
based upon utility and effectiveness of the DBMS in each category will be
performed. In 8o doing the first values (if any) can be adjusted up or
down according to the degree to which the basic requirements are ful-

filled.

After this process has been completed, an overall value for each
DBMS will be computed and the systems ranked according to this total.
The top DBMSs will be given as recommendations to AFIT for further con-
sideration concerning acquisition and full implementation. It is from
these systems that it 1s anticipated and stromgly recommended that AFIT
choose a DBMS package. Anything else might quite easily result in a sys=-
tem which cannot cope with the situation and requirements of AFIT. These
resuits will be arranged in a tabular form and presented to the CCB as a

part of the formal recommendations.

3.2. Description of the Evaluation Sheet

The actual evaluation sheet is composed of three major sections,
each broken {nto detailed subdivisions. Each section corresponds tu the
areas of interest to AFIf and their relative importance is emphasized by
a unique maximum value which can be assigned to each subdivision within

that section. This type of arrangement was settled upon in order to
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insure that the “strongest™ DBMS, 1.e. best suited to AFIT's needs, would
be identified. It is strongly desired that no single factor or group of
factors should handicap (either positively or negatively) a particular
DBMS. It is recognized that ultimately the final determination as to
which DBMS is to be implemented rests with the Computer Resources Direc-
torate (AFIT/ACD) and the commander of AFIT, and will involve factors not

within the scope or nature of this project.

The first major section deals with those "real world” considerations
of great importance to AFIT. Accordingly a waximum weighted value of 10
points per subdivision is used for emphasis; this shows that factors so
fulfilled are a definite advantage to a DBMS. Areas of consideration
include such things as machine compatibility, curreat availability and
cost. These were chosen because they are of the type which will play a
significant role in ultimate selection of the DBMS. Therefore, it was

decided that they carry the highest maximum poiant value.

The second major section is concerned with the operational features
of a DBMS. This section is designed to measure features which are impor~
tant, but which it is assumed that every DBMS will incorporate in one way
or another. Therefore, a2 maximum weighted value of eight points per
subdivision is used to help distinguish to what degree they are avail-
able, how well they work and how easy they are to use (according to all

avallable information).

The third major section deals with items which are available with
some DBMS packages or would be "nice to have" but are not required

specifically. It was felt that if a DBMS possessed any of these features
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it would be a plus but the lack thereof should not be a detrimént from an
otherwise desirable package. A maximum weighted value of six points per

subdivision is used.

It is recognized that some of the items to be examined are more sub-
jective than are others. Every attempt has been made to reduce these
occurrences, but those which remain will be evaluated based on previous

experience and the consensus of others with more experience with DBMSs.

3.2.1. High Priority Considerations (Section I)

3.2.1.1. Current Availability

The location or source of the DBMS 18 scored based on the ease of
acquisition. It includes, from a high value of 10 points down to the low
value of two points, DBMSs currently located at another WPAFB organiza-
tion, another Air Force installation/facility, some other organization
within the Federal Government and those commercially available oaly.

DBMSs currently within che pervue of AFIT will score the maximum value.

2._2_._}_.&. Structure

The underlying data structures and assc.lctcd operators the DBMS
will support 1s a crucial question. Database systems are categorized
according to the particular approach which is adopted 1in answering {t.
The three best known approaches, relational, hierarchical, and network

will be used as a basis for analysis. (REF 10, p 63) In accordance with
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a significant majority of the academic and industry opinions and trends,
a DBMS which is based upon the relational concept will rate the highest
value possible (10 points) followed by network (5 points) then hierarchi-

cal (2 points).

3.2.1.3. AFIT Computer Systems Compatibility

Regardless o; how good or how easily available a DBMS may be, if it
will not run on a computer system currently at AFIT or projected for
acquisition, then its utility will become larzely academic. The greater
the number of systems, at AFIT, which could host a DBMS, ché higher the
score for that system. Current AFIT computer systems include: CYBER 70,
HARRIS, VAX 11/780, and UNIX on the DEC 11/60, 11/34 and 11/780. In
order to aid in the office automation project at AFIT, any DBMS which

operates under the UNIX operating system will receive bonus points.

4.2.1.3.

A database system requires core memory and peripheral storage space;
not only for the actual data of interest to rnhe users, but for the data-
base software itself. For the system to operate successfully this

implies a minimum hardware configuration and capacity. (REF 7 p 3-0)

There are three general questions which will be considered. First,
can the DBMS concurrently support multiple databases? (4 points) Second,
does it use the host computers file management system (access method);
versus employing a unique one? (3 points) Third, is there a limit to the

nunber of records or bytes which the system can handle before performance
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begins to degrade? (3 points) DB!Ss which have nu limit will receive
maximum points with the actual 1limits determining any lesser value.
Scores for DBMSs which cannot do this will bz assigned values according
to the particular circumstances. If the system does not operate with the

most efficient access method available on the system, the score will be

reduced accordingly.

T——
. R

One important consideration which cannot objectively be assigned a

point value, but will be 1listed for each DBMS is the amount of

storage/memory overhead required for the system to operate.

L mn ane a4 i

2'£.£l2.

No score will be assigned for this factor. The dollar figure will
u‘ be 1listed along with the various options for acquisition, f.e. purchase,

lease, etc. Any additional charges imposed by the vendor will be noted

(A B A e PRI —
Vi T,

and included in later sections.

5.2.1.4. Machine Independence

The ability to enhance or change a computer system is vital to a

-
é
;F' growing and changing organization. Likewise the ability for the DBMS tu
E;; grow/change is also an important factor. It should be able to cope with
Ei hardware and operating system enhancements as well as offering some level
;‘ of portability between systems with the same operating system. The more

flexible a DBMS, the higher the score. Factors such as the nuamber of
different machines which could act as host and how much of the system

—_ must be changed in order to transfer it will be strongly considered. A
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DBMS which runs under the UNIX operating syst«.s is considered to be a

highly portable system and will receive the highest score.

5.2.1.5. Data Dictionary

A data dictionary (DD) generally serves two purposes within a DBMS.
The first is the collection and dissemination of data about the structure
of the database, as well as the data itself. Secondly, it serves as a
tool by which database standards can be imposed and enforced. Such areas
include data element names and usage, coding conventions, security, and

database monitoring and statistics gathering. (REF 2, p 6)

The closer a DBMS is tied to its data dictionary, the higher the
score. If the DD 1is a strongly integrated part of the system and its
operation, the highest score will be assigned. If the DD is an optional
or ancillary feature, the score will be reduced accordingly because the

DBMS itself could be used to construct and maintain a DD cthrough custom

applications programs.

a3 5.2.2. lmportant Operational Features/Considerations (Section 11)

5.2.2.1. Application Languagus

M
-

The programnming interface which the DBMS supports represents an

lmportant aspect of 1implementation. Researchers have classified these

ey ey
Rt}

interfaces into two broad categories. The self contained DBMS is charac-

terized by a sgpecial language facility (data manipulation language on

PAGE 55

has e dus e DL e 4

-

Py

E T O B

La.



AN
A
1A

- v v,

v r

" .

RSP
NN

]

MBI (At

PIY R

-y T T T T T Y
ia RPN

-y

DML) but a host language DBMS is based upon a high order languége (lioL)
and employs its' “call" facility to support the DBMS commands. By using
the DBMS' unique DML, applications programs become dependent on the
facilities of a particular DBMS. While this may be an advantage for the
vendor, it inhibits the flexibility of the user. In general, the commer-
cial DBMSs which provide for the host language capability have proven
much more successful than those with only a self contained capability.

(REF 2, plS)

The ability of a DBMS to support applications languages and the
nunber supported will be evaluated according to the following criteria.
One point will be assigned for each HOL a DidM:' will interface with, and
one additional point 1if it 1is currently supported within AFIT. Five
poiants will be deducted if the DBMS does not have a HOL interface and

employs a "unique” interface to the database.

5.2.2.2. Privacy and Security

Privacy refers to the protection of a database from unauthorized
use, and security refers to the protection from both overt and inadver-
tent destruction. The implementation of thesa concepts often operates at
various levels ranging from protection of the full database to indivi~
dual, ;1ngle files only or it may cover various combinations of structure
data for logical organization. Some systems go to such extremes as res—
tricting the user from any access to the structure data and others allow
various combinations depending on special authorization levels. (REF 7,

p 3-2)
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The security and privacy features avajlable on the DBMS will be
investigated by applying the following criteria. Two points will be
assigned for each of the following four areas. 1) Does the DBMS
provide/control access to the database itseli (password, person—id)? 2)
Does the DBMS provide/control access to files, records and/or attributes?
3) Does the DBMS provide/control access to the logical view of the data?
4) If passwords are used, are they system pgenerated and can the user
change thenm? Points will be subtracted if the security features rely
explicitly on the operating system and if the data base itself can be

destroyed or damaged from within or without the operating system.

5.2.2.3. Backup and Recovery

It is evident that we cannot rely on the 1ndef}nite preservation of
the data 1in a database. Data in the machines registers or solid state
memory cannot be presumed to survive a power outage, for example.
Further, no data 1is completely safe from being obliterated by systeam
software errors. For these reasons, it is essential that backup copies
of the database be made periodically, at least once a day if possible.
The copy, on a tape or disk, should be removed from the vicinity of the

computer and stored in a safe place.

When making a copy, it is important that the copled data represent a
consistent state. (REF 17, p 352-353) Recovery functions depend on two
basic steps. The first is reconstruction of the data, and the second,
reestablishing the relationships among the various records of the dacta-
base so as to include all modifications up to the failure point. (REF 7,

p 3-2)
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Of primary concern is the safety of the .:atabase to failure and how

reliable will it be once restored after a DBMS or system software error.

The thoroughness and effectiveness of the backup and recovery facil-

G
;r,

ities of the DBMS will be examined by the following procedure. One point
will be assigned for each of the following criteria. 1) Are the recovery
procedures automatic (2 pts) versus user initiated (1 pt)? 2) Is the
database safe from being damaged beyond beyond repair? (subtract one
point i{f it makes a difference i1f the database was in use at the time)
3) Does the vendor offer any guarantees or assistance in the event of an
accident? 4) does the DBMS offer facilities for backup (either automatic
or manual) instead of using other methods available from the host com~
puter system? 5) Does the DBMS maintain transaction logging and are the

files available to the general ugser (Before transaction logging = 1 pt

and After transaction 1logging = 1)? 6) Can the transaction logging be
turned on and off (subtract one point)? 7) Is the logging done without

adversely affect the response and efficiency of the DBMS software?

_5_.2_.1._10_. Structure Definition

E‘ Each DBMS must provide a means by which the DBA describes the indi-
vidual fields, their format and the conditions for access and any logical
relationships. This mechanism is usually called a database description
{.. language (DDL) and is often a stand-~alone facility and it is via this
that the construction of the database, as the user ‘“sees” {t, |is

achieved. (RFEF 7, p 3-6) These programs can either build tables that are

4 accessed by the DBMS at run time or generate code modules that are
E? o entered by the DBMS at run time; the choice is made by the DBA. (REF 2,
!
. PaCE 58
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p 23)

The DBMS software often gives the user many options which may be
incorporated at the time of {database] installation. Such items as the

nuaber of files, file names, data space sizes, types of access methods,

I S

physical file organization wmust be congidered. All these factors must
come together to install a database into an operating system on a host

computer. (REF 7, p 3-11)

X P i AL SR A
‘-

How easy it is for the DBA to define and install a database will be
evaluated with the following procedure. Two points will be assigned for
each of three main areas. They are: 1) Can tne database definition be
accomplished using macro procedures or file iaputs? 2) Once established,

can the structure be used/queried by authorized users? 3) Is the process

PTYTYTY v__-.uv S——————
. L N LT e ‘e

of defining a database simple and automatic or is it a difficult maaual

task?

3.2.2.5. Modifiability of the Structure

In a changing environment the database often must be expanded or

changed in order to meet new user requirements. Once the database has

Rt e & 0 ol AS O ) ——
‘ PR
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been installed and loaded with data, changing the structure, adding files

——

or changing their description, can be a potentially dangerous major

effort. Large amounts of data must be moved or changed and some may be

w lost or 1left irrepairably damaged 1f the wmodification 1is not done
g correctly and precisely.
i The ease and simplicity with which the DBA can change the structure
} - ~——

‘ of a database, once installed and loaded, will be examined by the
L PAGE 59
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following criteria. 1Two points will be assigned for each of thé follow—
EE ing areas: 1) Can attributes be added/deleted without undue impact on
~¢: the remainder of the database? 2) Can files be added/deleted without
E undue impact on the remainder of the database? 3) Can logical views be
!i easily modified? 4) Can the database be modified interactively without

rendering the database unusable during the process?

6.2.2.5.

Because the database utilizes a file system within an operating
system, certain functions must be performed periodically to guard against
wasting large amounts of space due to deletion of data. Such wasted

space can have adverse effects on the efficiency and response time of not

only the database itself but also on the host coaputer. Some measures

L1NY

must be taken to insure that the database is "healthy” and is as effi-
cient as possible. Normally these measures are transparent to the DBA,

handled automatically by the DBMS and no thought is given to their opera-

tion. Unfortunately some DBMSs do not incorporate such features and the

DBA must rely on certain operating system facilities to specifically

E; adjust the files and remove wasted record areas.
t—

Whether a DBMS supplies automatic compensations for the addition and

(e

deletion of data will be evaluated using the following procedure. Two

)

h.

-

F points will be assigned for each of the following three criteria: 1) Must
E

t* the database files be reorganized periodical’y? 2) Are these procedures
{; autonatic? 3) Can the DBA make the database more efficient? (tunability)
L

- T

-
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&

-
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6.2.2.6. User Friendliness & Facilities

The user/system interface (USI) 1s a critical element of a DBMS, for

without it the system will inadequately serve its users. Without the

appropriate interfaces for various levels of users the database will fall

into disuse. Among thesgse important factors are two which are vital to

:I: the users. They are language and interactive ~apabilities.

!I The utilization of natural language for communicating with the sys-
tem will enbance the ability of users to formulate requests and problem
definitions. An interactive capability will make it possible to compli-
T‘ meat the human thought process and aid management in its decision making

activities. (REF 2, p 7)

ﬁi ;. The friendliness, ease of use and non-procedurality of a DBMS will
- be investigated using the following criteria. One point will be assigned
2% for eazh of the following areas: 1) Is tk, DBMS non—-procedural and

oriented toward non-programmers? 2) Does 1t use an english language
approach? 3) Can the users get documentation or help on-line? &) Is the
use of the DBMS independent of the users' knowledge of the underlying
structure of the database? 5) Does it offer any interfaces to text or
file processing facilities? 6) Is 1t generally user friendly with
regards to errors and mistakes? 7) Can queries or other operations be

“canned” or saved for future use? 8) Can functions be used within the

query language itself and are there any supplied by the vendor?
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6.2.2.17. Resources (optional or required)
g- The nature and complexity of a DBMS occazionally, depending on the
L
b hardware and particular implementation, wiil require special modifica-
£
Ei tions or specific hardware in order to run correctly. On the other hand
the features of a given DBMS will often allow it to support some special

hardware such as graphics terminals or plotters.

Two points will be subtracted for each piece of special hardware
required by the DBMS. Two points will be assigned for each pilece of spe-
clal hardware which the DBMS can support without modification of the

gsoftware.

6.2.2.8. Update/Retrieval Protocol

ldeally, a database system should permit unrestricted access of all
users/programs to any data that they are authorized to use. This

presents no difficulties when several users/programs attempt to retrieve

data from the same file; the complications arise when more than one

v

L

wishes to change the database. (REF 16, p 2-27) Intuitively, two pro~

YTV
M

v
1
.

cess that read and change the value of the same object must not be

M
]

allowed to run concurrently.

Actually, transactions, when executed concurrently, give rise to
r‘ dangerous situations such as live~lock, dead—~lock and nonserializability.

(REF 17, p 324,331) Each of these is a product of the DBMS trying to

Eﬂ prevent concurrent operations, resulting {. cac or more users/programs
i being temporarily prevented from accessing the required data. The
ﬂj ; methods by which these are handled by various D3MSs is by no means
- PAGE 62
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consistent, nor in some cases, desirable. Whether a particular *MS will
adeqﬁately support concurrent, multiple queries and updates, aua how well
it does it, 18 a vital question in an environment where many users will

access the database daily.

The following criteria will determine which DBMS adequately support
multiple query and update functions. Two points will be assigned for
each of the follg;ing criteria which the DBMS can fulfill. 1) Can the
DBMS support multiple query and single update? 2) Can the DBMS support
multiple query and multiple update? 3) Is the DBMS nmulti~threaded? 4)

Once a process is locked out of a2 file, will the DBMS automatically rein-

itiate the action before returning with an error?

6.2.2.9. Report Generator

The availability and use of a report geu.r:tcc can drastically shor-

ten development time for most applications. It can provide assistance to

users in placing the output from a database into the most humanly

comprehensible form. Raw data selected from the database can be sorted
and/or broken ddwn as the user requires and the format, headings or order

#‘ easily changed as desired. However, not all commercial DBMSs are pack-
aged with such a facility. In these cases it is necessary that the DBMS

provide an adequate interface to a separate, external report generator

8

‘-‘.

3 package.

!._-s-

:; Three points will be assigned for the fisst two general criteria.
’\

:%} and two points for the third general criteria. 1) Does the DBMS have a
T report generator which is integrated into the system? 2) ls it an ecasy
b
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to use, non-procedural facility? 3) Does it support the use of macros?
Any limiting factors which are discovered will have appropriate points

subtracted.

6.2.2.10. Vendor Support

While not essential to the actual operation of a DBMS, vendor sup-
port can ease the burden and problems associated with transitioning to a
new software system. Many hours of research and study can be eliminated
if a vendor provides adequate training and assistance during and after
the implementation of the software and subsequent databases. Addition-
ally, just as with any other product, the "service after the sale” will
provide much needed help in situations such as hardware changes and/or

enhancements and repairs to both the operating system and DBMS software.

The following criteria will determine ho: much assistance a vendor
is willing to provide those who have acquired his DBMS. Points will be
assigned as follows: 1) Will or does the vendor provide training? (2
points) 2) 1Is the vendor available at any time to answer questions or
solve problems? (2 points) 3) Is there an established users group? (2
points) 4) Will the vendor repair or modify the DBMS software as
required? (1 point) 5) Will the vendor provide updates to the DBMS as

new features are developed? (1 point) One point will be subtracted for

each item for which the vendor requires an additional charge over and

above the cost the the DBMS.
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Every software vendor has some kind of documentation available for
his product. llowever, the quality and usefulness of the work plus the
price and availability will vary greatly. In an enviroanment such as AFIT
where there will be many users of varied backgrounds, each perforaing
unique tasks, the existence of adequate documentation is essential. It
would relieve a-great deal of tension and frustration from the users if
problems can be solved and questions answered quickly and with a miniwmua

of troudble.

The following criteria will determine whether or not the vendor of a
particular DBMS can provide AFIT with adequate documentation of his pro-
duct. Points will be assigned for each of the three following criteria
as follows: 1) Is the documentation clear, readable and easy to use? (3
points) 2) Does it answer questions which the majority of average users
would be concerned with? (2 points) 3) Is any of the documentation
available on-~line? (3 pcints) Two points will be deducted if the vendor

charges extra for documentation or for more than a few copies.

13232. Desirable Features (Section III)

7.2.3.1. Batch/On-1line Operation

The flexibility of a DBMS i{s partially determined by the metlhods by

which wusers can access the data. 1f users are restricted to only a sin-~

gle mode of operation, delays can be incurred by requests which require
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either long or very short periods of time in which to be accomplished.

Ideally a DBMS should be flexible enough to allow a user the option of
performing his tasks while on—-line and waiting for the results or asking

the DBMS to perform the job in a remote or batch environment.

Two points will be be awarded for any DBMS which meets the following
criteria: 1) Is the DBMS oriented toward on-line operation? 2) Can the
DBMS support batch operations? 3) Can the DBMS support both batch and

on~line operations concurrently?

1.2.3.2. Utilities/Functions

The ability to perform complex or redundant procedures in a quick
and easy manner can be an invaluable aid to the users of a DBMS. Utili-
ties which allow certain mathematical andfor logical operations on the
data as well as those which ease textual manipulation will increase the
DBMSs usefulness to the user as well as increasing his productivity. For
example, it 1s often desirable to initialize a database with data from
other existing files. A facility for automatically converting a non-
database file into a form which is readily moved into the database would

be highly useful. (REF 7, p 3.1.95)

The kinds and type of utilities are not of interest as much as the
ability of the DBMS to use them. If a DBMS easily supports utilities and
functions, users may freely create as many as they wish to satisfy thetr
needs. Une point will be assigned to a DBMS which fulfills each of the
following criteria: 1) Does the DBMS provide for wutilities and tunc-

tions? 2) Can the user create his own utilities and tunctions? 3) Are
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these utilities permanently available until rewuoved by the creator? 4)
Can these utilities be shared/used by others? 5) Does the vendor pro-—

vide a set of utilities for the DBMS and its operation?

7.2.3.3. Accounting Facilities

Certain users of the proposed AFIT database have expressed a desire
to perform accounting activities in conjunction with their normal data-—
base activities. If available, any DBMS which incorporates such a facil-

ity will be awarded six points.

1.2.3.4. Field Value Enforcement (data integrity)

There are generally two types of problems associated with the

‘!" maintenance of data integrity. First is the problem of the correct type
of data for a specified field, e.g. alphanumeric, binary, etc. The

second relates to the value of the data to be placed in the fields. For

example, there may be automatic facilities in the DBMS which specifies

that a data value may not exceed a certain range. (REF 7, p 3-2)

The ability of the DBMS to assist in maintaining data integrity will
be investigated by the following criteria. One point will be assigned to

a DBMS which fulfills each of the following criterfa: 1) Will/does the

DBMS enforce field values? 2) Will/does the ‘3.5 eaforce data types? 3)

Is this defined/changed by the DBA instead of the user? 4) Does the DBMS
notify the wuser clearly and accurately as to what has happened? 5) Can

the parameters be examined by the user?
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_7_.3._11._5_. Key Value Enforcement

Each DBMS which enforces the uniqueness of predefined key fields
will be assigned 8ix points. If there is a limit to the number of key
fileds which may be defined in a given record, one or two points will be

deducted depending upon the amount.

7.2.3.6. Secondary Indexing

If a particular DBMS allows for secondary indices to be placed wupon
the attributes within a record, three pointe will be assigned. Abilicy

to fully invert the structure will merit anothar three points.

133,251. User Usage Statistics

The DBA or other authorized levels of management often are concerned
with the number and frequency of accesses to the database. Areas such as
time and type of query, which users (by department) access the database
and what files they use are commonly of interest. If the DBMS has facil~
ities for maintaining these types of statistics, six points will be

awarded.

7.3. RESULTS and CONCLUSIONS
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1,2,&. General Procedure

As much information about available DBMSs was gathered from a wide
variety of sources as was possible. The most valuable was an article
which appeared in a September 1981 issue of DATAMATION (REF 11) which
presented a short synopsis of each of DBMS on the market. With this as a
guide, further information was gathered as required from other sources,
such as DATAPR& and other articles in periodicals. Several weeks were
devoted, in whole or part, to studying this data and talking to several
vendors 1in order to gain a thorough understanding of the available DiMSs

and what the current state—~of-~the-art is.

The evaluation was carried out by searching for answers to the set
of questions in the evaluation section (Section 3.2.1) and assigning
points according to the pre~defined rules. When there was no data or the
data was ingufficient so that a firm determination could be made concern-
ing a item, a value of zero was assigned. In some cases the vendor was
contacted for clarification and additional detailed information on those
DBMSs which scored a 70 or higher (the top 14 systems) on the evaluation
was requested. The total values were calculated for each DBMS and they
ranked accordingly (Appendix IIB). A chart showing how each DBMS scored

in each category way be found in Appendix IIC.

7.3.2. General Comments on the Procedure

Across the board there 1is 1little specific, detailed information
available to the public on DBMSs. There are several sources from which

very general information may be obtained, but little of the type required
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by this evaluation. DATAPRO has a fairly detailed breakdown on DBiSs
(including most of what was needed for those systems they listed), but
mainly on those systems oriented toward IBM and other larger computer
systems. It appears that a large segment of the market has been over-
looked and DATAPRO's descriptions exclude many "recent” and very capable
systems. Sometimes that information which wae available was ambiguous or

migsleading as to ‘the actual capabilities and functions of the DBMS.

Another aspect which was difficult to pin down were the DBMSs which
were available from within the Federal Government. The General Services
Administration (GSA) Federal Software Exchange program either did not
contain the desired information or simply did not list possible systems.
One DBMS (RIM) which was written under a government contract, known by
the author and others at AFIT, was evaluated but did not appear on the
list. This most likely is a failure on the part of the organizations to

list their systems and not on the system itself.

The evaluation as discussed in Section 3.2.1 generally turned out to
be too detailed for the level of information received.. Even though the

items to be evaluated are crucial to the smooth and efficient operation
of a DBMS, vendors usually do not widely publish sufficient details on
the operation of their product. In those instances where a vendor was
contacted and asked specific questions (from the evaluation sheet), they
readily supplied the information. Because of this situation, this
evaluation could only be 100Z fair and complete if each vendor is con-
tacted individually and asked the set of questions. As it turac! .,

hoviveer, those systems which were rated low becaucv ot a lack of intorwa-

tion probably could not been considered as likely candidates because the
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type of computer which could support them was limited or other signifi-
cant features, for which there was sufficient data, could not fulfill

AFITs needs anyway.

In spite of the lack of data in some areas and because of the way in
which the evaluation was structured 1t is fvit that those systems which
scored the higher points are the most suitable for AFIT. It is felr,

very strongly, that the evaluation was sufficiently encompassing and well

rounded to adequately reflect the needs of AFIT. Additionally, as was

hoped, the best possible DBMSs were identified through a fair and impar-

tial process.

Zflﬂi' Conclusions

Several important conclusions were reached during the course of this
evaluation. They fall into two general categories. One deals with AFIT

itself and the other concerns the DBMS market.

Most important is the fact that the capabilities which AFIT requires
of a DBMS are well within the current state~of-the~art in DBMS technol-
ogy. The systems now being marketed are extremely sophisticated and
written mainly for the non-programmer. They provide a great deal of
flexibility for the user and the organization alike in both the manipula-
tion of the data and the database structure itself. Additionally, they
virtually all but eliminate the need for applications programs in orguni-
zations which have information requirements similar to AFIT. &xtreasely
sophisticated, english like query facilities combined witn good security

measures, report generators and accounting capabilities provide a UBMS
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which can be virtually tailored to the individual users.

Two less significant facts were also discovered. As far as industry
views databases and their uses, AFIT represents a rather small applica-
tion. This is in spite of the potentially large amount of data which
will be in the database. Database applications are generally classified
by the amount and frequency of queries levied against the data. Even at
peak usage, AFI& will not amount to a significant level, as defined by
industry. Another thing learned was that AFI1 !ias a rather wunusual wmix~
ture of computer hardware on which to implement a DBMS. There are a lim-
ited number of DBMSs currently available which can run wunder the UNIX
operating systems. However, those which are available are very powerful
and popular. As few as these were, the number of DBMSs capable of run-

ning on the HARRIS minicomputer are fewer still. This sftuation severely

limits the range of possible DBMS candidates for AFIT.

Because of the large nuaber of DBMSs which were evaluated, some gen—
eral observations wmay be made about the macket as a whole. Primarily,
there are many good DBMSs which will more than satisfy AFIT's require-

ments, and at reasonable price.

Secondly, the majority of the DBMS market appears to be oriented
toward IBM and DEC hardware. This 1is not all to surprising because these
two venuors manufacture the majority of hardware presently in use
throughout the world. On the other hand, there does seem to be a trend
by smalle: software companies to fill the gap and provide capable and
reliable DBMSs for a larger variety of hardware and operating systeuws.

It is probably safe to state that there is at least one DBMS which will
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operate on almost every computer curreantly commercially available. Tiulis
does not necesgsarily include microcomputers even though they too are

being quickly accounted for.

l.},ﬁ. Recommendations

Recommendations for the DBMS to be utilized within AFIT to support
CADIS are based upon the curreat hardware configurations at AFIT, the
information requirements and performance characteristics expressed in the

interviews as well as the current state of DBMS technology.

It was determined at the conclusion of the evaluation procedure that
those system which scored a 70 or higher were to be considered as prine
candidates for implementation. These systeams are the top l4 systems out
of 44 evaluated. Cost figures are not included in the recommendations
nor were they considered heavily because a specific price must be nego-
tiated with the vendor and might very well be lower or higher than that

quoted in the literature, depending on the individual situation.

No single specific recommendation for the DBMS or computer system
has been given. What -has been done, however, is a list of the best
alternatives, as viewed ﬁy the authors, has been drawn up from which the
final choice might be made. This will allow the alternative which best
suites AFIT at the time to be used. The foliowing are recommended uas

possible solutions for the implementation of CADIS:

(1) Acquire the ORACLE DBMS, currently on the GSA price schedule, and

implement it on the PDP 11/34, PDP 11/60 or VAX 11/780 under the

UNIX operating system.
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(2) Acquire the SEED DBMS, currently on the GCSA price schedule, and
either remove UNIX from one of the PDPs and reinstall the original
operating system (SEED does not yet run under UNIX) or acquire

another DEC computer system or some other which will run SEED.

(3) Acquire SEED and negotiate with the vendor to make it run on the
HARRIS mini computer. The vendor has stated that this is possible,
and they are considering it now, but the actual cost, if any, would

have to be negotiated.

(4) Acquire a complete TOTAL DBMS package and install it on the HAKRIS.
The package available from AFIT/EN 18 not complete and would not
fulfill the needs of the users because those modules which make it
so, like the query facility and data dictionary, are separately

priced items and must be acquired as such.

(5) Acquire, or reach a usage agreecment with a WPAFB organization for

the use of, a PRIME computer system and fnscull/use the INFU DBMS.

(6) Acquire the latest version of the RIM DBMS, currently available from

BOEINC Computer Co. under a NASA contract, and install it on the vaX
- 11/780 in AFIT/EN. Under this option, communications would have to

be provided.

(7) Acquire an IBM System 38 Database Computer.

he ]
1

‘."-'?-“7
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The two highest ranking DBMSs, ORACLE and SEED, are almost equally

qualified for implementation of CADIS, and should be used. The capabili-

Y

i ties and functions of each are almost identical in all respects. Each
b,
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has an advanced level of data security, a data dictionary, fully capable
report generators, database and data maintenawnce facilities and a highly

sophiasticated and wuseful CRT screen formatiug facility for applications

development.

Two of the most significant features of these DBMSs are the security
and CRT screen formator. Security is controlled not only with passwords
and person—ids to.the attribute level at least, and one (ORACLE) allows
the logical data views to specify restrictions on a subset of data within
a relation, such as STUDENTS. This means that each directorate can con-
trol the privileges on their data, not only for themselves but for the
restAof AFIT as well. As far as can be determined, these are the only
DBMSs currently available which offer such extensive and flexible secu-

rity measures (cthers merely allow password and/or person—id protection).

Almost as significant as the strong security is the existence of an
easy to use (user oriented) and very capable CRT screen formator. This
feature could all but eliminate the need for applications programs at
AFIT. With the use of any CRT which allows for direct cursor addressing,
a user may designate protected and unprotected areas for data entry,
specify flelds which cannot be left empty or blank, specify special edit
checks on the data (this includes having the DBXS check the database to
see 1f a value is already present in the database; especially useful for
codes). In addition, the prompts and error messages the user sees can be

specified as well as special on-line, application dependent, help files.
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IV APPLICATIONS PROGRAMS DESIGN

8. CGCENERAL DESIGN STANDARDS

ﬁtlﬂl‘ Goals and Desires

“We build systems-like the Wright brothers built airplanes -~ build the

whole thing, push it off a cliff, let it crash, and start over again.”
(REF 19 p xi)

The goal of this chapter is to present a detailed top~down analysis
and design of a reliable set of applications pr-arams which will access
the CADIS database and fully satisfy the present and future operational
requirements of AFIT/CI. 1t is intended that the set of documentation
provided by this chapter will make it easier for those who will actually
write the programs to understand the problems of AFIT/CI as clearly as
the authors presently do and allow them to translate that wunderstanding

into a usable, maintainable set of programs.

By relying on the techniques of software engineering, it 1s more
certain that the actual problems, both general and specific, will be
understood by the designer, users and implementors before any code is
ever attempted. This will finsure that all the operational needs are met
and the users will have a system which works, works correctly, and is
casy to use. The single most significant advantage of using these tech-
niques 18 thac the system will be easier to implement, code and maintain

at a much reduced cost.
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o, “In the 1950's and 1960's, machine costs associated with systems
o development exceeded people costs...[however,] in todays environment peo-
ple costs far exceed machine costs...”. (REF 18 p 29) It is because of
this statement that the focus of this section is to be upon the func~

tional description and design of the programs and not an actual implemen-—

g
e
-
L

tation. Because a decision has yet to be made as tu which DBMS, which
hardware and what Higher Order programming Language (HOL) will be used to
implement this project, it 1s very imporrint that a well thought out
design be agreed upon early. It is important to note that "an important
aspect of structured design includes designing on a logical level before
continuing to the specifics of a particular physical sclution. A logical
design 18 easier to communicate because it is more concise, less techni-
cal and uses graphics f[aids). Once the users have agreed to the logical

requirements of the system, [it] 18 transferred...into the modules of the

system.” (REF 18 p 31)

To summarize, our goal is to provide a top~down, structured design
of the applications prggrams required by AFIT/CI. By so doing, it is
assured that they will meet the operational specifications and will be

easy to implement and maintain.

AFIT/CI requirements dictated that there be two separate software
packages designed. While the general design for both systems was worked
on by each author, the specifics and details were basically divided along . |
the AFIT/Cl organizational lines. Capt. Ricks was responsible for the
Financial System (CIV) and Lt. Colburn handled the Personnel System

(CIM/R). ‘
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E.l.l. Procedure

The general procedure to be followed is one which combines aspects
of almost all of the procedural and graphic techniques currently avail-—
able, but which has been developed and extensively used by Capt. Ricks.
The only assumption which must be made for this techunique to be success-—
ful, is that the language used to implements it must support a “call”

mechanism.

This procedure centers around a hierarchy chart and two written
documents. The chart i1s a modified HIPO chart (REF 19 p 46) which incor-
porates elements of Structure Charts (REF 18 p 134) as well as Structured
Analysis and Design Techniques (SADT) charts. The two documents used are
a functional Description (FD) of the software and detailed, module by

module descriptions of the components shown fn the hierarchy chart.

Development of the hierarchy chart is.accomplished in two distinct
stages. First the major functions or operations which are performed are
identified and listed in the logical order of performance. Next, these
functions are refined by incorporating the screen displays, commands and
other operational features of the programs as specified by the wuser.
Once the sequence of events and software . turaction have been agreed
upon by the designer and the user, the chart i{s modified to reflect the
detailed functions, and if desired, the control logic which the applica-

tions programmer will actually use during implementation.

The screen displays are then finalized and collected together, along
with appropriate inputs, outputs and user luteractions. This is docu-

mented and becomes essentially a pictorial of just huw the systenm will
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act .and look when the user gets on the terminal. This narraiive is the
Functional Description (FD) of the software and will become a users
manual once the system is completed. It is against this document that
the programmer must verify his formats and responses during the coding

and testing of the system.

The third element, and perhaps the most important, is the detailed
description of each function represented o: the hierarchy chart. When
the functions have been broken down sufficiently, according to structured
analysis principles (REF 18 & 19), they will in essence represent the

actual modules or subprograms which must be coded.

The level of documentation includes the inputs and outputs of each
module as well as a structured english (REF 18 p 321) description of the
procedures needed to transform the specified 1npu£ to the desired out-
put. By doing this for each module, the programmer can transform this
set of specifications directly into the desired HOL statements required

for implementation.

It 18 assumed and encouraged that the tenets of structured program-
ming (coding) be followed strictly and zealously to insure that the

design 18 accurately reflected in the actual code.

E;éh of the above documents are listed in appendix 1I1. The hierar-
chy charts are appendix IIIB & IIIE, the Functional Descriptions are
appendix I1IC & IIIF and the modules descriptions are appendix 11D &
1IIG. Also listed in appendix III a.e the new relations for the database

which were developed after further, in depth, analysis of the AFII/CI

operations. These relations must be added, or modified in some cases, in
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order for the software to produce the desired results.

The above procedure for the design of applications software is . not
significantly different, 1in principle, from those advocated by current
software engineering iiterature and practices. What has been done how~
ever, 1s to combine those aspects and details which work best and ignore
those which the author feels constrain or 1limit the productiveness of
software designers. This process has been employed by thre aﬁthor on many
systems at several locations and under differing situations with very

good success.

ﬁﬂlﬂa' Documentation

A gpecific format has been adopted to document the modules within
the hierarchy charts. Each module is listed by number and a descriptive
name, along with what it does (function) and its input and output. A
variable is considered an input or output rased upon its value and its
use within the module. For example, a parameter whose value 1s set or
regset within the module is considered an output while one which 1s passed

in for information or control is an input.

Probably tne most important portion of the documentation is the
describtion of the procedure or workings of the modules. A highly struc-
tured english (REF 18 & 19) description is used to show which and where
each parameter is set, what subroutines are called, an: the governing

logic at each level.
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In several modules the reference to “get input” and get .line" is
used. “GCet input” is used whenever a single value is to be entered (e.g.
from a menu) and "get line” 1s used when an entire line of values (e.g. a
line from an update display) is entered. A bacic assumption is that when
the line i{s provided to the module all spuric.s characters are stripped
away and the only thing left are the input fields with possibly a delim-

iter character between them. The actual mechanics must be left to the

programmers and the specific language used.

Another function which is referred to in general terms is that of
"edit input”. Each field that is changed by the user must be checked for
validity and correctness of format. These details were also left for the
programmers because 1t was not known ex. “ly what all the criteria for
eachlfield were. Any error checking should notify the user immediately
(at the bottom of the screen) and allow him to correct his mistakes. Of
primary consideration is the line numbers on the update programs. The

easiest way of displaying these lines is to build them and place them in

an array within the program. When they are displayed, the 1line number
corresponds to their location within the array. If the line numbers are

changed or messed up in any way, the program will not be able to guaran-

tee the accuracy of the results.

In some of the modules a variable called "ifun” s used. This vari-
able represents the value of the function or command (FUN/CMD) columa on
the update displays as {nput by the user. If need be its value will be

assigned to the master control parameter FUNCTION.
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8.1.4. Software Requirements Analysis

The software requirements of AFIT/CI were gathered by means of a
simple questionnaire (Appendix IIIA). 1t was developed jointly by the
authors and glven to the data automation representative of AFIT/CI to
complete. Responses to this form, in various forms and formats, provided
the basic gtounduprk for both the data requirements and the performance
specifications and criteria for the software. This initiated a continu-
ing process of question and answer sessions with the wusers which cul-

minated in the software design presented here.

§,l,2. Design Approach

The approach to the design of the AFIT/CIV software was as follows:

(1) Interview the program manager representatives from AFIT/CI.

(2) Formulate the initial design requirements based on interviews and
the questionnaire (Appendix IIIA).

(3) Develop the initial, high level, top~down interface design.
(4) Review the initial design with the program manager representatives.

(5) Re-evaluate the design and make appropriate changes requested by the
user.

(6) Consolidate all notes and rough drafts and prepare the results for
final presentation and documentation.

8.1.6. Kequired Hardware

In addition to the central computer system which uses the DBMS, the
valy additional hardware required to use the software, as presented here,

are terminals. The programs have been designed to use the facilities of
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a CRT which uses direct cursor addressing and has the ability to produce

protected and unprotected fields. All displays and programs operate on
this assumption and were designed to be used by any user simply and
easily. Thig will simplify data entry and manipulation, reduce wasted

time due to errors and confusion, and provide a system which is more

readily accepted by the user.
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8.2. AFIT/CIM/R SOFTWARE DESIGN
(This software design was authored by Lt. Robert Colburn)

Todays Air Force requires a seemingly ever increasing supply of well
educated doctors, engineers and scientists. Much of the responsibility

for fulfilling these needs fall upon the AFIT Civilian Iustitution Pro-

grams directorate.

AFIT/ClI 1is responsible for managing the civilian institution
academic programs, medical training, Education With Industry (EWI) and

the MinuteMan Education Program (MMEP). These programs, plus many oth-~

ers, and their students are all wmanaged by either CIR (regular prograaus)

or CIM (medical programs).

Approximately 5000 widely dispersed students (geographically), in
approximately 300 universities and institutiors are managed by AFIT/CI.
This is accomplished by 15 program manager teams directly interfacing
with the students, the civilian institution in which they are enrolled
and the Alr Force, all on a daily basis. Presently, all record keeping
and data retrieval 1is carried out using file folders and manual methods.
This inefficient and inadequate mode of operatioa is severly handicapping
the ability of the program managers to provide the required guidance to
their ;tudents and 1is overloading the current manpower level. AFIT/CI
has recognized this fact for a long time as being unsatisfactory and
detrimental in terms of meeting daily operational requirements. Given
the increased emphasis on engineers and scientists within the Air Force
and the corresponding increase in enrollments in civilian .axtliutions to

meet this goal, the current situation will only become worse.
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o i“' In order to properly cope with the present and future operational
;ﬂ overload, AFIT/CIM/R has chosen to automate its information processing
1 system. It is within the context of this background and a desire to
1 solve and enhance operational capability, that the design of a special
E set of applications software has been undertaken.

It is a recognized fact that AFIT/CIM/R has an information problem
that 18 1impacting their ability to handle the civilian institution pro-
= grams. The underlying assumption of this thesis is that a set of user
friendly applications programs specifically tailored to meet their needs
and acting as an interface to the CADIS database will alleviate both

current and projected workload and informaticn problems.

ALMA PR A A Sl ALd 4 Dl G R
S I T

While this software will go a long way toward helping AFIT/CIM/K,

.!r such a system is not a panacea for all iheir probleﬁs. However, in terus
of efficiently storing, organizing and quickly processing their 1large
amounts of data, this approach has repeatedly proven effective throughout

the commercial, federal -+nd academic arenas.

Ead
KR

v

ta 8.2.1. General User Requirements
> -
L
Interviews with program marager representatives from AFIT/CIM/R
!
b indicated that there are four pricary areas which they use frequently and
=
}i urgently need automated. These areas are:
Q}
- (1) Student Biographical Data
»
é‘ (2) FEducation Plan data

(3) HMHemorandums For The Record

)
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(4) Suspense Dates and Actions

The relations to support these areas are already pfesent in the
CADIS database with the exception of the suspense data. This may be
found in appendix IIIH. Because the data management needs of the two
divisions , CIM and CIR, are so similar, only one logical data view has

been provided for both.
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8.3. AFIT/CIV SOFTWARE DESIGN

(This software design was authored by Capt. Jeffrey Ricks)

The Accounting/Data Control Division of the Civilian Institution
Programs Directorate (AFIT/CIV) 1is responsible for maintaining all the
financial matters-pertaining to the thousands of geographically dispersed
students enrolled in civilian universities for the purpose of obtaining
an AF1T sponsored degree. AFIT/CIV currently handles financial data and
is responsible (fiscally) for approximately 5000 students enrolled in
some 300 universities, in various educational programs, across the coun-
try. In the performance of their duties, they have no subordinate level
of administration and must be 1in contact w.tli each student at each
university throughout the year. Currently this task is being accom-
plished with manual filing systems and approximately eight office person-

nel.

The major duties which must be accounted for include:

(1) Payment of tuition and fees for each student. Such payments may be
made either directly to the student or to the university, depending
upon the school and specific program, up to four times per year.

(2) Reimbursements for approximately 1500 students for authorized
expenses incurred; up to four times per year.

(3) Preparation and continual maintenance of 1individual financial
records on tuition and all fees for approximately 3000 students and
personal reimbursements for approximately 1500 students.

(4) Generation of routine statistical and audit data on students, pay-

ments and institutions for AFIT plus special requests from HQ/USAF,
AFMPC and offices throughout DOD.

(5) Tuition and fee charges for approximately 300 universities. ‘This
translates into a wide variety of tuition rates (resident vs non-
resident), fee charges (lab, parking, etc), acadeaic term breakdowns
(quarter, semester, etc) and billing procedures.
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Maintaining financial data plus the tracking of both stu&ents and
universities, spread all across the country, renders the verification of
charges and the posting and payment of bills by manual wmeans virtually
impossible. Additionally, no automated means for the payment of invoices
and reimbursements, bookkeeping, as well as performing cost tracking and
forecasting, budget analysis, statistical analysis and man year load
analysis currently exists within AFIT. The result is that the current
workload has already surpassed the authorized manpower and the quality
control and audit capabilities for a budget which exceeds 4.5M annually
is severely threatened. Additionally, AFIT/CIV is frequently several

weeks or sometimes months behind in the prompt payment of bills.

Among the major problems which currently exist are no forecasting
capability of any type in any area, inabllity to maintain historical stu-
dent and institution data, no direct (automated) access to files and
information, 1nability to use and maintain over 75% of the data iteas
essential for financial program management, no timely reporting in the

required formats, and no automatic verification of data.

8.3.1. General User Requirements

The AFIT/CIV directorate must have the ability to automatically
update and review the fnvoices and vouchers for each institution. They
must be able to record the amount due, the date the invoice was recelved
and match it with a specific AF voucher for payment of the amount due.
Additionally, they also must be able to cross reference this invoice to

the studer.ts for which it covers.
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Each student must have a record kept which shows a detailéd break-~
down of the expenses he has incurred, the amount, the date and when they
were paid (cross reference to the school invoices & vouchers). The pgen-~
eral biographical data will be handled through the program managers from
AFIT/CIM. Additionally, there must be a means of generating a payment
list which can be sent to the local finan.c office notifying them to

issue checks for the listed students for the specified amount.

AT each school there are individual contacts with which the office
personnel routinely deal. An automated means of listing and updating

each POC, their current phone number and address must be provided.

In order to make the general programs work correctly, the database
must keep track of the costs of all the various programs, schools and
their facets. Each school has different charges for tuiction, both gradu-
ate and undergraduate, as well as the many fecs which may be charged. By
combining the current student and school data with these figures, the

required cost forecasting will be able to be accomplished.
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FROM: AFIT/NR 16 July 1982
SUBJECT: Consolidated AMT Database

TO: AFIT/CCE DA PA DP RM ACD LD
ED RR EN LS DE CI CAE

1. On 3 July 1982 the Computer Configuration Board (CCB) met to discuss

the need for and timeliness of various solutions to the administrative
problems continually faced by AFIT. After considering several presentations
on both past efforts and current projects, including current thesis projects,
the CCB decided that in order to cope with the ever increasing student load
and the associated administration thereof, a database management system (DBMS)
could support AFIT and should be implemented as a long range project. The
intention of such DBMS would be to consolidate all the information required by

the departments within AFIT and provide simple and easy access to all authorizef
personnel.

2. The first step in such a project is to gather all the information which
each department requires to perform its duties and derive a database structure
which will adequately serve all the intended users. Two AFIT/EN students,

Capt Ricks and Lt Colburn, have voluntee:ed to gather the needed information as
a part of their thesis investigation. Capt Ricks and Lt Colburn will le
gathering various kinds of data, performing analyses and making specific
recommendations to the CCB concerning a consolidated AFIT DBMS. Their first
task is to contact each of the departments within AFIT in order to detcrmine
their information and report requirements and, if possible, the specific data
elements they use.

3. It is requested that each addressee designate someone tou meet with and
provide Capt Kicks and Lt Colburn the data they require so significant progress
may be made toward defining our information requirements. They will be
contacting each addressee on an individual basis to arrange meetings.

4. 1If you have any questions, please contact Major Lillie, extension 52024.

SIGNED
L. E. WOLAVER

Dean for Research and
Professional Development
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WORK SHEET

OFFICE SYMBOL: CAPT. RICKS
LT. COLBURN
POINT OF CONTACT: EXT. 52194

PROPOSED INTEGRATED AFIT DATABASE RECORDS AND ATTRIBUTES
(NOTE: EN's Database)
STUDENT DATA: SSSN, Name, Rank, PAFSC, Ed Code, DOR, DOC, DOB, POB,
Phone, Duty Phone, Address, Emer Address, Religion, Aero Rating, Losing
Command, Military Spouse, Years of Service, Last Organization, Position
Title, Duration
BOX NUM: BOX NUM
SECTION: SECTION NUM, Grad Date, Enter LDate, Num in Section, LDRSSN
THESIS DATA: THESIS NUM, Title, Sponsor, Location, Classification
GRADES: SSSN, Course Num, Quarter, Grade
FACULTY DATA: FSSN, Name, Rank, Phone, Home Phone, Room, Office Symbol,
Department, Job Title, Begin Date, End Date, Address, DOB, Spouse, SDOB,
Marital Status, Num of Dependents, Dependent Names, Service, Religion,
Photo Date
AWARDS: FSSN, Award, Award Date
PUBLICATIONS: PUBTITLE, FSSN
TDY: TDYDEST, FSSN, Begin Date, End Date, Tripcost
COLLEGES: FSSN, College, Begin Date, End Date
DEGREES: FSSN, Degree, Degree, College, Year
PUBLICATION DATA: PUBTITLE, Date, Topic, Source, SSSNAUT

COURSE DATA: COURSE NUM, Credhrs, Lechrs, Labhrs, Description, Outline,
Sizelmt Sizelmt

TITLE: COURSE NUM, Title

PREREQ: COURSE NUM, Prereq Num

BOOKS: BOOK TITLE, Author, Publisher, Num Avail, Price
BOOK ORDERS: AUTHO- BRook ™ e, Order Num, Num Ordered

ORDERS: ORDER NUM, Oruer Date, Due Date
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COURSE BOOKS: Course Num, Author, Title

OFFERINGS: Course Num, Quarter

DATES: Quarter, Date

QUARTER: QUARTER

ROOMS: ROOM, Bldg, Num Allowed

SCHEDULE: DATE, Time, Room, Course Num

PRESENTATIONS: FSSN, Date, Presentation Title, Location, Org

COMMITTEES: FSSN, Committee

STUDENT AWARDS: SSSN, Award, Award Date

STUDENT SCHOOL: SSSN, College, Course Num, Grade

STUDENT DEGREES: SSSN, Degree, College, Year

INSTRUCTOR: FSSN, Course Num, Quarter

RECORD

SECTION
THESIS

PUBLICATION

PRESENTATION

FACULTY DATA
FACULTY DATA

COURSE DATA

Appendix 1B

ATTRIBUTE EXPLANATION

ATTRIBUTE

LDRSSN

LOCATION

SSSNAUT

ORGANIZATION

FSSN

SDOB

SIZEIMT

EXPLANATION

Section leader's SSN

Sponsor's location DATA

Student coauthor's SSN DATA

Organization the presentation
glven to

Faculty members SSN

Spouse's date of birth

Maximum  nuuber  of students

are permitted to enroll

PACGE 2

is

which
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WORK SHEET
OFFICE SYMBOL:
POINT OF CONTACT:
VERSION 1
REGISTRAR'S DATA BASE

STUDENT-RECORD: SSAN, CLASS (e.g. 82-D), PROCRAM (e.g. GCS), Student-code
(e.g. RS=resident, CI=civilian institution), last-name, first-name,
middle~initial, name-ps (e.g. jr., sr.), student-title (e.g. 2LT, MR.),
rank-type (e.g. GS,0), rank-level (e.g. 12, 1), date-of-birth,
AFIT school code (e.g. 1=EN, 2=LS), manning-code (e.g. 1=AF officer, reg-
ular), sex, last-majcom, output-majcom, aero-rating (e.g. l=pilot),
ethnic~group (e.g. l=vwhite), prior-degree (e.g. n4iyy), undergrad-GPA,
marital-status (e.g. l=single), primary-specfalty—-code, entry-date (begin
AFIT), graduation—-date, departure~date, degree-granted (e.g. 2=M.S.),
prior-AFIT (no. of wths), education~code, folder—location (e.g. 1=RR,
3=CI1), departure-~reason (e.g. l=graduated with degree), transfers (no. of
times transfered programs), trans-in-~date, trans—out-date, grade— point—~
average, GRE-verbal, GRE~quan, GRE-total, GRE-advanced, GMAT-verb, CMAT-
quan, GMAT-total

STUDENT-RECORD FIELDS UNIQUE TO RESIDENT STUDENT RECORDS (RS): resident,
status (l=full time), student-number, student—box number, adviser

STUDENT-RECORD FIELDS UNIQUE TO CIVILIAN INSTITUTIONS RECORDS (CI):
civil-iast, university, academic standing (e.g. 2=probation), suspense,
speciality-~code, legal-residence, thesis—dis—approval (e.g. A=approved),
medical-accession-source, previous—medical-~degree, present—-medical-
program, medical tours, MEDCAT-exam—scores

E!g

STUDENT-RECORD FIELDS UNIQUE TO TRANSFER RECORDS (TR): transfer, old~info
(info unique to old record), old-code (previcus student code)

LR 2 LR s S

v »
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WORK SHEET

OFFICE SYMBOL:

POINT OF CONTACT:
VERSION 2
RECISTRAR'S DATA BASE

STUDENT RECORDS SYSTEM

COURSE TERM FILE DATA: course section number, activity type (e.g.
LEC=lecture), term (e.g. 821=1982 winter), course section title, section
cntrl (special processing, e.g. I=informal credit activity), minimum
credit (min. no. of credit hours for a course), maximum credit, variable
credit (e.g. 3=credit to be arranged), special grading (e.g. C=credit/no
credit only), course level (e.g. G=graduate credit), course-college,
course~college & dept, course-number, course section, course status (e.g.
O=open), wait list code (e.g. N=no wait list), resection code, room size
(e.g. 5=gpace for over 50), room requirement (e.g. C=classified room),
schedule print (e.g. N=do not print on published schedule), schedule
notes 1 (e.g. L=taught on an independent study basis), schedule notes 2,
schedule notes 3, crs section (e.g. S=special offering), crs start date,
crs end date, exam schedule code (e.g. Y=yes, schedule exam), term type
(e.g. l=winter), proj enrollment, enrollment 1limit, minimum enroll-
ment, enrolled tally, demand tally, drop tally, wait list tally, non-reg
tally (students enrolled with out formal regristration), add tally, audit
tally, lst meet days (e.g. M=Monday), lst meet starts (e.g. 0850=8:50
AM), 1lst meet stops, lst meet bldg (e.g. 640=bldg 640), lst meet room,
2nd meet days, 2nd meet starts, 2nd meet stops, 2nd meeting bldg, 2nd
meeting room, 3rd meet days, 3rd meet starts, 3rd meet stops, Jrd meet
bldg, 3rd meet room, lst inst ssno (lst instructors ssn), lst inst load
(%Zof course credit 1lst inst 1s credited for), 2nd inst ssno, 2nd inst
load, 3rd inst ssno, 3rd inst load, 4th inst ssno, 4th inst load, 5th
inst ssno, 5th inst load, 6th inst ssno, 6th inst load, lst inst name,
group contact hours (total no. of hrs per week faculty members meet with
students as a group), indiv contact hours (total no. of hrs per week ea.
student meets with the faculty member on an individualized basis), dept
of record (e.g. EENG=electrical engineering), ctf maint. date (date of
last maintenance on ea. record)

STUDENT BIOGRAPHIC AND DEMOGRAPHIC DATA (STUDENT KEY FILE ITEMS): special
name flag (indicates special spelling or punctuation of student's name),
student identification (student's ssn), re~admit term (indicates term a
withdrawn student wishes to return), country, i1nto release flag (e.g.
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N=do not release any info), grade mail flag (where grades are to be
mailed to, e.g. P=permanent address), partial rec flag (e.g. N=no, record
is complete), advisor ID no., academic elig (e.g. Y=yes, automatically
register), cumulative earned ho (cum. hrs. earned), cumulative GPA, calc
required term, current college (e.g. EN=gschool of engineering), current
classification (e.g. CM= master's candidate), curent degree (degree pro-
gram student is currently enrolled in, e.g. MS=mast of science), current
major (e.g. MATH=mathematics), degree expected term (expected graduation
term), deg check out term (expected degree requirements completion term),
deg ckout status (e.g. 1=filed graduation plans), administrative hold
(e.g. H=records being held)

ADMISSIONS DATA: entry date, entry term, adm college, adm classification,
adm degree, adm major, prev coll FICE code, prev college GPA, admission
action (e.g. A=application process complete), admission type (e.g.
CRD=entering with undergrad degree), prev academic level (e.g.
BD=baccalaureate degree), entrance exam 1 (e.g. OGMAT=GMAT total), test
score 1, entrance exam 2, test score 2, entrance exam 3, test score 3,
entrance exam 4, test score 4, entrance exam 5, test score 5, entrance
exam 6, test score 6, entrance exam 7, test score 7, entrance exam 8,
test score 8, skf maint date (date record last maintained)

STUDENT TERM FILE ATTRIBUTES AND ACADEMIC PROGRAM DATA: dean's list (e.g.
*Y= on dean's list), academic action (e.g. *PW=placed on warning), with-
draw code (e.g. A=academic difficulty), withdraw date, college, classifi-
cation, primary major 1, primary major 2, primary major 3, primary minor
1, primary minor 2, secondary degree, secondary major, grad code (e.g.
F=first degree program complete), mail building (e.g. EN=bldg 640), box
number, reg type, prog notice flag (e.g. 2=student's program has been
revised, a notice needs to be issued), grade rpt flag (e.g. 3=grade
report received), term, social security no., last calc date (date of last
system calculated grade), stf maint date, TRF earned hours (traansfer
credit awarded), curr earned hrs, curr qual hrs (does not {include
credit/no credit hrs), curr qual pts (current grade pts awarded for suc-
cessful completion of academic work), cum earned hrs, cum qual hrs, cum
qual pts, higher ed qual hours, higher ed qual points

REGISTRATION DATA (SPE-~1): SPE crs number, SPE status (e.g. E=enrolled),

f! grade type (e.g. CN=credit/no <credit), official grade (e.g.

L A=excellent=4.0), prior grade (officlal grade before any grade change),

- registered hours, earned hrs flag, quality points, drop reason, quality
hrs flag, career pointer (e.g. Gmaward graduate credit and distribute to
graduate career), regristration level (e.g. C=graduate), session, SPE

s waint date (date of last change to SPE), course-college, course-col &

F@ dept, course-number, course-section

7
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ADMINISTRATIVE TERM ACTIVITY DATA (SPE-I1): SPE type, 1init career no
(e.g. 2=graduate), init earned hours, init quality hours, init quality
points, init higher ed qhrs, init higher ed qpts, SPE2 init wmaint date,
TRF activity no, TRF school code (FICE code for transferring inst.), TRF
hours earned, TRF quality hours, TRF quality points, TRF begin date (date
transfer work began), TRF end date, TRF term applied (term to which
transfer credit is to be applied), SPE2 TRF maint date, deg activity no,
deg school code (FICE code for school awarding the degree), deg date, deg
major 1, deg major 2, deg major 3, deg minor 1, deg minor 2, deg honors
(e.g. M=magna cum laude) SPE2 deg maint date
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Description of the Relations for the Consolidated AFIT Database

1. ACADEMIC TITLES
This relation contains a list of the Academic titles a
faculty member may hold. Fach title is indexed by a

unique code which will allow other relations to key to
the full title. Each entry has a maximum size of 35

L characters.

This relation allows users to maintain a 1list of the
AFIT activities which occur throughout the year. Along
with a description of each event is a special indicator
- to designate whether or not it is an activity which
L involves the commandant. Appropriate remarks may be
y included along with any POC (Point of Contact). Each

entry has a maximum length of 128 characters.

F‘ 2. AFIT CALENDAR
k

3. AFIT_COURSES
This relation contains information pertaining to all
courses listed in the AFIT catalog. The course number

(i.e. EE646A) will allow users to key into this infor-
mation from other relations. Each entry has a maximum

L length of 145 characters.
4, AFSC
F! This relation contains a list of the six character Air
Force Specialty Codes (AFSC) and their descriptions.

This medical code is strictly used by AFIT/CL. Each
entry has a maximum length of 56 characters.

Fe S. ALLOWANCE_ PAYMENTS
This relation contains data on the different allowances
which have been pald to a non CI student. Each time a

w

). -

ﬁ7 payment is made, the students SSAN will be entered
&N along with the type of payment (books, thesis, etc) and
E the date on which the transaction occurred. Allowance
" type i{s a two letter code whose description is found in
= the ALLOWANCE/PAYMENT TYPES relation. Fach entry has a
. max imum length of 25 characters.

-

E' . 6. ALLOWANCE/PAYMENT TYPES

». — This relation contains the two letter Allowance Types
: and thetir descriptions. Fach entry has a maximum
3 lenpgth of 52 characters.

f‘ Appendix 1D PAGE 1
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7. AUDIO_VIS
This relation contains data on the audio/visual
resources which may be checked out, such as movies and
tapes, for which the AFIT library is responsible. Each
entry has a maximum length of 139 characters.

8. AWARDS
This relation contains data concerning the various
types of awards which have been presented to the staff.
They include official awards and decorations, civilian
and academic awards as well as resident school awards
such as outstanding instructor. Each entry has a max—
imum length of 45 characters.

9. BINDINGS
This relation contains the special data required by the
library for tracking periodicals that are bound
together. Each entry has a maximum lengti of 46 char-

acters.

10. BOOKS
This relation contains data for the bookstore and
faculty and concerns the current availability of text-
books. Each entry has a maximum length of 124 charac-
ters.

11. BOOK_ORDERS
This relation contains information on the status of the
orders placed by the bookstore for textbooks. Each
entry has a maximum length of 105 characters.

12. BOXES

This relation maintains data on the availability and
disposition of student mallboxes. When a box has been
assigned, the students SSAN will be placed with the box
number; when wunassigned, the SSAN for a box will be
enpty (blank). This procedure will allow administra-
tive personnel to not only assign multiple students to
a box, but obtain a list of boxes with no students.
Each entry has a maximum length of 13 characters.

13. CHECKOUTS
This relation contains the data essential for checking
out material from the library. Id No is the SSAN, or
other unique identifier in the case of foreign stu-
dents, of the student or staff member checking out the
book. This will allow 1indexing 1into the STUDENT,

Appendix 1D PAGE 2
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STAFF, MON_STUDENT, SHORT_STUDENTS and LIBRARY_BOOKS
relations. Each entry has a maximum length of 65 char-
acters.

14. CI DATA

This relation contains data peculiar to those students
enrolled in civilian {institutions. Because of the
requirements dictated by the AFIT/CI mission, certain
additional data must be maintained beyond the basic
data found in the STUDENTS relation. The data in STU-
DENTS and CI DATA are logically linked by the students
SSAN. FEach 'entry has a maximum length of 188 charac~
ters.

15. CI_PROGRAMS
This relation contains all AFIT/CI programs and their
descriptions which are in the AFIT/CI course catalog.
Each program is represented by a unique code which is
the same as the Ed Code used by the resident school.
Each entry has a maximum length of 55 characters.

16. COURSE_BOOKS
This relation contains data on the required textbooks

for currently scheduled courses. Data includes the
number of books needed for the course. Each entry has
a maximum length of 72 characters.

17. COURSE_TIMES

This relation contains the basic course scheduling data
for all the resident schools. The Status and
Wait_List No would be used primarily by the registrar
and represent the offering status (i.e. "open for
registration”) and the number of students on the wait-—
ing 1list for the course. Fach entry has a maximum
length of 37 characters.

18. CURRENT _CI PROGRAMS
This relation contains data pertinant to those AFIT/CI
programs which are currently active and have students

enrolled in them. Each program is indexed to the LOCA-
TIONS relation for institution name and address and

contains a POC (Point of Contact) for the particular

program. Each entry has a maximum length of 50 charac-
ters.

19. CURRENT_THESES
This relation contains data relevant only to those
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theses currently underway at AFIT, e.g. thesis nunmber
and thesis committee. Other information about the
thesis itself 1s entered into the THESES relation and
remains as a permanant record of the project. These
two relations are connected by the Thesis No attribute.
Each entry has a maximum length of 51 characters.

20. DECREES .

This relation is a list of the various kinds of degrees
which students and faculty may be (or have been)
awarded. Each degree is identified by a unique five
letter code which shows the level of the degree and the
area of study (i.e. Masters Degree 1in Electrical
Engineering = MSEE). Also associated with each code is
a full title or description of the degree. Each entry
has a maximum length of 55 characters.

21. DEGREE_SOUGHT
This relation provides data on the degree, major and

minor, a current AFIT student 1s seeking. This .
includes both resident and CI students. Each entry has
a maximum length of 64 characters.

22. DE_DATA
This relation contains student data peculiar to stu-
dents attending the School of Civil Engineering
(AFIT/DE). Because of the requirements dictated by
AFIT/DE needs, certain additional student data must be
maintainedd beyond the basic data found in the STUDENTS
relation. The data in STUDENTS and DE_DATA are linked

by the students SSAN. Each entry has a maximum length
of 31 characters.

23. DUTY OFFICER
This relation contains data on those permanant party
officers who are eligible to be AFIT duty officers.
The credit attribute 1is used to calculate when they
will stand the duty, the Date attribute tells when they
are scheduled for it and the Duty attribute indicates
which 1list duty the officer is assigned, i.e. Captain
or Major/Ltc. Data in the DUTY OFFICER and STAFF rela-

( tions are tied by the SSAN of the officer. Each entry

has a maximum length of 25 characters.

T ST

24, ED_CODES
This relation contains data on valid educational codes
and their descriptions. Each entry has a maximum
length of 34 characters.

A e e AT A At e i bt S e
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25. ED_MIST

This relation contains a completet list of the institu-
tions a student has attended prior to arriving at his
current AFIT tour. A description of the degree earned
(if any) can be found in the DEGREES relation. A blank
Degree_Code entry indicates no degree was achieved for
the particular period denoted by Begin Date through
End_Date. Also included are any pertinant remarks.
Each entry has a maximum length of 116 characters.

ED PLANS
This relation contains the Education Plan of each
resident student. This allows the tracking of the pro-
Jected courses on a per quarter basis as well as the
credit hours. It 1s assumed that only plans already
approved by the department head will be entered. Each
entry has a maximum length of 20 characters.

27. EQUIPMENT

This relation contains the necessary data to plan and
track any orders for equipment, furniture or supplies
in which the various departments within AFIT wmight be
interested. Another possible use might be as an equip-
ment inventory list. Each entry has a maximum length
of 106 characters.

28. EXTRA_DUTIES

This relation is a list of all the extra duties to
which a AFIT staff member might be assigned. Each duty
title or description 18 identified by a unique six
character code which also serves as an abbreviated form
of the title. Each entry has a maximum length of 56
characters.

29. EXTRA DUTY ROSTER

This relation contains data on all personnel assigned
to extra duties, the duty(s) to which they are assigned
and the effictive dates. The Extra Duty Code keys into
the EXTRA DUTIES relation if the full length extra duty
title is needed. Each entry has a maximum length of 21
characters.

FAC BOARD

This relation contains general information pertaining
to the reasons for and actions taken on a particular
Faculty Board., The students S$SAN will link this rela-
tion with additional information on the student. Suffi-
cient fields are provided to allow previous board

Appendix ID PAGE 5




e actions to be noted. Each entry has a maximum length
R of 207 characters.

Jl. FAC_BOARD_STUD DATA

This relation contains the students academic informa-
e tion required by the members of a particular faculty
&- board. A u .cord {s crcated each time a board 1is

held for a student, thus providing a journal of his
progress. Each eantry has a maximum length of 39 char-
acters.

f 32. FAC_COURSES

" This relation contains data on an instructors schedule
[ for a given quarter. For those courses which have more
than one instructor participating, the Instructor_No
attribute identifies which instructor he is; e.g. “2"
means second instructor or instructor number 2. Each
entry has a maximum length of 28 characters.

33. FAC ED
[his relation represents an educational history of each
faculty member. All attributes except SSAN are free-
form text fields and could be indexed into the DECREES
relation if formatted appropriately. Special interests
of instructors could also be listed, e.g. microcomput-
ers. Each entry has a maximum length of 99 characters.

r

]
=,
P
)

34. FAC_KEPLACEMENT
This relation contains data on projected faculty
replacements. Each replacement is uniquely identified
) by the appropriate position number (Pos No). Each
- entry has a maximum length of 157 characiers.

A
BN

4 35. FAC_WORK

g This relation represents the work history of each
faculty member. The value of the attribute Rank will
vary according to the particular type of employment and
the given rank held at a particular time. Thus, if two
different ranks were held at the same place but at dif-

¢ ferent times, both work experiences would be uniquely

identified and entered. Fach entry has a maximum

length of 55 characters.

J6. FOREIGN_STUDENT_DATA
This relation contains data unique to those students
who are members of foreign Allied Armed Forces such as
- country and funding source. The basic student data {is

Appendix 1D PAGE 6
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kept 1in the STUDENTS relation. Proper use of this
relation assumes that a method of {identifying foreign
students, similar to the SSAN, will be implemented
within AFIT. Each entry has a maximum length of 41
characters.

37. GRADES
This relation contains data on the grades for each
course in which a resident student is enrolled. Grades
could be kept on a quater by quarter basis ounly or
retained for the duration of a students AFIT assign-
ment. Each &ntry has a maximum length of 21 charac-
ters.

38. HOLDINGS
This relation is used by the 1library to track which
office has what 1library material checked out. Each
entry has a maximum length of 46 characters.

39, INSTITUTION_POCS

This relation contains the POCs (Points of Contact) for
each civilian institution. Generally this will be the
registrar or admissions office as opposed to the POCs
for a particular program as in the CURRENT_CI_ PROGCRAMS
relation. Further information concerning the institu-
tion may be found 1in the LOCATIONS relation. Each
entry has a maximum length of 45 characters.

40. INSI_PAYHENTS

This relation will enable AFIT/CI to maintain a record
Lj of the types and dates of payments made to civilian
- institutions. The type of payment is represented by a
. four character code which in judexed into the
< ALLOVANCE/PAYMENT TYPES relation. Further information
8 about the institution can be found in the LOCATIONS
3 relation. Each entry has a maximum length of 23 char-
. acters.

1 41. LOCATIONS

¢ This relation contains the code, name and address, on
3 all locations of interest to the users of the database.
LOCATIONS will include military installations, govern-
ment facilities, civilian institutions and Education
With Industry locations. Any relation requiring addi-
tional information about a location may index into this
relation by using the attribute Location Code. Each
entry has a maximum length of 85 characters.
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42. LOCKERS

This relation maintains data on the availability and
disposition of student lockers. When a locker has been
assigned, the students SSAN will be paired with the
locker number; when unassigned the SSAN attribute for a
locker tuple will be empty (blank). This wili allow
all unassigned 1lockers to be identified. Each entry
has a maximum length of 13 characters.

43. LIBRARY_BOOKS
This relation contains a 1list of all the publications
in the library which are available for checkout by the
students and faculty. Each entry has a n:aximum 1length
of 80 characters.

44, MAJCOMS
This relation contains a list of the major air command
abbreviations and their full title (i.e. SAC = Stra-

tegic Alr Command). Each entry has a maximum length of
35 characters.

45. MED_BOARD CERTIFICATION

This relation is comprised of a students medical speci-
alty code, his individual scores for medical certifica-
tion tests, the dates of the certification and the
actual test scores. Since the medical specialty code
is an AFSC, a descriptiun of the specialty can be found
in the AFSC relation. Each entry has a maximum length
of 48 characters.

46. MED_PROGRAM

This relation contains data peculiar to those students
who are enrolled in a medical program. It can be tied
to the student relation via SSAN. Each entry has a
maximum length of 48 characters.

47, MED TOURS
This relation contains a list of the assignments a med-
ical student has accumulated. Each entry has a maximum

length of 32 characters.

48, MMEP
The data in this relation pertains to the AF bases &
supporting 1nstitutlions which constitute the MNinutellan
Education Program. Further information about the sup-
porting institution and base can be found in the LOCA-
TIONS relation. Each entry has a maximum length of 10
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characters.

49, MMEP CLASSROOMS
This relation 1s a list of the rooms and buildings used

at an installation for the MMEP program. Each entry
has a maximum length of 12 characters.

50. MMEP FUNDING
This relation contains a list of the AF MMEP base loca-
tions and the funding source of the program along with
the number of students enrolled. Each entry has a max-
imum length of 10 characters.

51. NON_STUDENTS
The purpose of this relation is to track those people
who are not enrolled in AFIT but who, for some reason,
are authorized to use the AFIT library. The attribute
Card No will contain the users SSAN if library cards
are not used. FEach entry has a maximun length of 69
characters.

52. OFFICES
This relation consists of office symbols and their
corresponding department names. Each entry has a nax-
imum length of 34 characters.,

53. PAST COURSES
The non-AFIT courses which a student has previously
taken but which did not 1lead to a completed degree
could be recorded in this relation. Each entry has a
maximun length of 41 characters.

54. PCE

This relation contains data conceruing non-resident
Professional Continuing Education (PCE) courses which
are offered at various locations under the auspices of
AFIT. Additional data such as the maximum number of
students allowed in the course and the actual number
enrolled can also be maintained. Further informatiom
about a course can be obtained by indexing into the
AFIT Courses relation. Each eutry has a maximum length
of 21 characters.

P «

_— 55. PREREQUISITES
The prerequisite courses for any given course are con-
tained 1in this relation. Because only a single course

Appendix 1D PACE 9
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and one prerequisite are listed together, the user 1is
cautioned to perform a thorough search of the relation
by properly constructing his query to insure that all
required data 1is retrieved. Each entry has a maximum
length of 12 characters.

56. PRESENTATIONS
Data on the presentations which a faculty member gives
is contained in this relation. The attribute Location
is a text field and is not tied to the LOCATIONS rela-
tion since many unique and unusual presentation loca-
tion are possible. Additionally, the attribute Organi-
zation denotes the organization to which the presenta-

tion was given. Each entry has a maximum length of 140
characters.

57. PROFESSIONAL_ORGS
This relation contains general data on professional
organizations, and their full names, to which faculty
and staff members belong. A unique identifier code is
used to distinguish between the organizations. Each
entry has a maximum length of 55 characters.

58. PROF FAC ORGS

This relation contains specific data pairing a given
faculty of staff member with a particular professional
organization code, indicating that he is a member of
the associated professional organization. The attri-
bute Org_Abbrev is used to obtain additional informa-
tion about the organization by keying into the
PROFESSIONAL ORGS relation. Each entry has a maximum
length of 14 characters.

59. PROMOTION_S TATS
This relation is to be used by AFIT/PA to analyse and
track the results of the various AF boards in which
AFIT graduates are considered for promotion. The

attribute Board Kind will be determined by the purpose
of the particular board (i.e. Capt, laj, etc). Lach
entry has a wmaximum length of 26 characters.

60. PUBLICATIONS
This relation contains data on the articles aud bouks
which the AFIT faculty publishes. Each entry has a
maximum length of 190 characters.
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61.

62.

63.

64.

65.

66.

67.

QUOTAS
This relation will be used by AFIT/ED to keep track of
the estimated and actual quotas of students in each
educational code. Each entry has a maximum length of
20 characters.

RESERVES

This relation contains data on books and publications
which are placed on reserve by members of the faculty.
Each entry has a maximum length of 35 characters.

RESIDENT DATA
This relation contains student data peculiar to AFIT
resident students. Data 1in this relation was only
identified as necessary by AFIT/EN and AFIT/LS. Infor-
mation in the STUDENTS and RESIDENT DATA relations are
logically connected by the students SSAN. Each entry
has a maximum length of 98 characters.

ROOMS

This relation is a list of the rooms within AFIT which
can potentially be scheduled for various activities.
The attribute Special Room _Type is used to denote such
things as a secure room, auditorium, laboratory or any
other room with special features. Each entry has a
maximum length of 11 characters.

ROOM SCHEDULE

This relation allows the centrally schedulable rooms at
AFIT to be managed in order to forcast and track their
use and thus eliminate conflicts. Each entry has a
maximum length of 46 characters.

SCHOOL/EWI_DATA
This relation contains data which pertains to civilian
institutions and Education With Industry sites for

which AFIT/CI is responsible. Each entrv has a maximum
length of 17 characters.

SECTION
This relation contains data on current AFIT resident
school sections. The STUDENTS relation can be logi-
cally related to this relation by either the attribute
Section or Leader_ SSAN. Each entry has a maximum
length of 41 characters.
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68. SHORT COURSE
This relation contains data on all short courses taught
at AFIT. Each course is uniquely identified by the six
character attribute Course. Course can also be used to
index into the AFIT Courses relation. Each entry has a
maximum length of 109 characters.

69. SHORT_STUDENTS :
This relation functions similarly to the relation STU-
DENTS but only maintains data on non-resident students

L such as part—~time or short-course students. The attri-
F bute Course’ will allow this relation to tie into the

AFIT_COURSES relation for more information on the
{ course 1itself. Each entry has a maximum length of 90

characters.

. 79. SPOUSES

- This relation allows information about the spouse of

k‘ both students and faculty to be retained. The attri-
bute SSAN allows this relation to be logically related
to both the STAFF and STUDENTS relation. The attribute
Spouse Type distinguishes between staff and students
spouses and the attribute Military Spouse signifies a
spouse who is also In the military. Each entry has a

QT maximum length of 49 characters.

71. STAFF
This relation is the primary repository for all per~
sonal data on the faculty and staff of AFIT. Further
information on most of the attributes can be obtained
from other relations as required by indexing into them
with the appropriate common attribute. Each entry has
a maximum length of 232 characters.

" rvvv,v'v.,-viﬂf
L ) -t . .

4 72. STAFF DE DATA

- This relation contains staff data peculiar to AFIT/DE.
¢ It will tie 1into the STAFF relation by means of the
- SSAL of the staff member. Each entry has a maximum
1 length of 15 characters.

&

3. STAFF _POSITION_DATA
This relation contains data on the education levels
associated with staff positions. Tuples are keyed by
position number and data 1s given on ed codes and
degree levels, both required and assigned. A tile into
¢ the STAFF relation is possible via SSAN. Each entry
has a maximum length of 26 characters.
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74.

75.

76.

17.

78.

A A e e N kT A A T e D Tt ¥ 4

STUDENTS
This relation is where the common data concerning all
students other than part—~time and short—-course students
is found. These attributes are those most conmmonly
requested by all the AFIT departments. When the attri-
bute Foreign Student Ind is an "F", a foreign student
is denoted “and additional data about him is in the
FOREICN_STUDENTS relation. The logical 1link between
these two relations is the students SSAN. For all stu-
dents the attribute Duty Location will contain the
location code for The school to which they are
assigned. EN and LS would have seperate location
codes. Additionally, the attributes GRE and CMAT only
contain the total scores for that test; a further
breakdown may be obtained from the registrar. Each
entry has a maximum length of 229 characters.

STUDENT_AWARDS

This relation concerns the various types of awards
which have been accorded to the AFIT students. They
may include official decorations and scholastic awards
such as Dean's List. Each entry has a maximum length
of 45 characters.

STUDENT HIST

This relation could contain the data which 1is desired
to be kept on previous AFIT students. The attribute
SSAN serves as the only key although a secondary index
on Name might be possible. Name is not intended as a
logical link into any other relation. However, addi-
tional data on some of the other attributes may be
obtained as required by wusing other 1logical 1links.
Each entry has a wmaximum length of 143 characters.

STUDENT_PAYMENTS

This relation contains a record of the payments made by
AFIT/CI to the students enrolled in their programs.
The attribute Payment Type is the same as the attribute
Allowance Type in the ALLOWANCE PAYMENTS relation.
Further information about this attribute 1is contained
in the ALLOWANCE/PAYMENT TYPES relation. Each entry
has a maximum length of 40 characters.

STUDENT SCHED
This relation 1s updated each quarter from the regis-
trars office and contains the current list of courses
in which a student has oficially enrolled. Ry logi-
cally 1linking with the COURSE TIMES relation, a stu-
dents schedule can be determined. The logical link to
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Room_Schedule could also be followed to find a student
during an emergency while he was in clacs. GEach entry
has a maximum length of 15 characters.

79. SUBSCRIPTIONS
This relation contains data on the periodicals to which
the 1library subscribes. Each entry has a maximum
length of 147 characters.

80. TDY
This relation contains information concerning the TDY
trips taken by both staff and students. The attributes
will not only allow for recording projected trip costs
but also the actual cost once the trip has been com-
pleted. Each entry has a maximum length of 81 charac-
ters.

81. TIHESES
This relation contains the general information required
on all AFIT theses. It will provide a library of data
about completed theses thus allowing quick and easy
access to historical data. Current theses will be
listed here also and logically linked to the
CURRENT_THESES relation by the attribute Thesis No.
The CURRENT THESES relation is concerned only with on
going projects. Once a current thesis is completed it
i3 removed from CURRENT THESES and the only record of

it will remain in this relation. Each entry has a max-
imum length of 159 characters.

82. THESIS SPONSORS
This relation contains a list of sponsorrs of a resident
AFIT thesis along with their location. Further infor-
mation about the location can be found in the LOCATIONS
relation. Each entry has a maximum length of 60 chac-
acters.

B

The following relations pertain strictly to the regis-
trars function at AFIT. After examing the contents, struc-
ture and intent of the current data system in use at AFIT/RR
(INTERACT), these relations were designed to work in concert
with the above relations yet still allow the functions
currently being performed to be fulfilled. It is felt that
with these basic relatlions and the capabilities of a good
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DBMS the registrars requirements and functions can be
included with only a relatively few applications programs
and no loss of capability.

Because present situations may preclude the registrar
from being included into a single consolidated AFIT database
at this time, the above relations were designed with their
exclusion being a definite possibility. Therefore, 1f and
when the registrar is included, some of the previous rela-
tions could be reduced in size to eliminate tl.: siall amount
of overlap which would occur.

83. COURSE_GRADES
This relation would be the permanent grade record of
each course taken by a student. All of these records
for a student would comprise a wmajor portion of his
transcript, Each entry has a maxinum length of 58
characters.

84. COURSE_STATS

This relation contains statistics for each course
currently offered within AFIT and it is assumed they
are cumulative. llowever, if this is not the desired
method, the addition of the attributes Quarter and Year
as keys will eliminate any duplicate entries and allow
data to be maintained for each quarter. Each entry has
a maximum length of 24 characters.

85. GMAT_SCORES
This relation contains the total GMAT score for a par-
ticular student. A GCMAT 1indicator and the students
SSAN could serve as a logical link into this relation.
Each entry has a maximum length of 12 characters.

86. GRE_SCORES

This relation contains a breakdown of the GRE scores
for a particular student. If this relation is incor-
porated the total score will no longer have to be kept
seperate in other student relations, it can be computed
as required. A GRE indicator and the students SSAM
could be wused to 1logically link ianto this relation.
Fach entry has a max{imum length of 18 characters.

87. RR DATA

This relation contains student data specifically
required by the registrar. The attributes CRE Ind and
GMAT _Ind are used to denote which set of tests the
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student took; the scores can be found by indexing into
the appropriate relation using the students SSAN. Each
entry has a maximum length of 77 characters.

88. TRANSFERS
This relation contains the data required for transfer
students. Each entry has a maximum length of 48 char-

acters.
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RELATIONS FOR THE CONSOLIDATED AFIT DATABASE
KEYS FOR EACH RELATION ARE DENOTED BY "*"g

l. ACADEMIC TITLES:
Academic_Title Code*, Academic Title.

2. AFIT_CALENDAR:

Day*, Month*, Year*, Stafting_ﬁime*, Activity,
CC_Activity, Room*, Building*, POC, Remarks.

3. AFIT COURSES:

Cod?ée*, Title, Description, Min _Credit,
Max Credit, Special GCrading, Section Control,
Remarks, Lec_Hlrs, Lab _Hrs, Student_Limit,

Special Room Type.

4. AFSC:
AFSC*, Description.

5. ALLOWANCE_PAYMENTS:
SSAN*, Allowance Type*, Date Paid*, Amount.

6. ALLOWANCE/PAYMENT TYPES:
Allowance Type*, Description.

7. AUDIO_VIS:
Title*, Time, Producer*, Speaker, Sub ject,
Production Date.

8. AUWARDS:
SSAN*, Award, Date*.

9. BINDINGS:
{C Title*, Volume, Month, Year, Color_ No,
.. Letter_polor.

[e 10.  BOOKS:
| Title*, Author*, Publisher, No_Avail, Price,
Office.

11. BROOK ORDFRS:

ha 328R0R0RORR]
[

Author, Title, Order_No*, No_Ordered, Date,
Status.

3

}

b 120 BOXES:

- SSAN*, Box_No*.

p -

& 13. CHECKOUTS:

[ Call No*, Patron Name, 1D_No*, Due Date.

AR
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14.

15.

16.

17.

18'

19.

20'

21.

22.

23.

24.

25,

CI_DATA:
SSAN*, Program, Output_AFSC, Degree_Code,
Prior GPA, Available Date, Prior AFIT,
Depaffurq_xeason, Suspense:bate, chal_BesiEénce,
Thesis_Pay, Suspense_Action, Status, Begin Date,
C_GPA, Term_GPA.

CI_PROGRAMS:
Program*, Description.

COURSE BOOKS:

Cours;k, Author*, Title*, No Required, Quarter*,
Year®. -

COURSE TIMES:
Course*, Starting_Time*, Day*, Quarter*, Year*,
Room, Building, Course_Status, Wait_List_No,

Begin Date, End Date.

CURRENT_CI_PROGRAMS:
Location_Code*, Program*, POC, DPhone.

CURRENT_THESES:
SSAN*, Thesis No, Advisors_SSAN, Readerl, Reader2.

DECREES:
Degrce Code*, Description.

DEGREE_SOUGHT:
SSAN*, Degree_Code, Major, Minor.

DE_DATA:
SSAN*, DAFSC, Funct_Acct_Code, DOS, Arrival Date.

DUTY OFFICER:
SSAT*, Duty, Credit Date, Duty Date.

ED_CODES:
Ed_Cude*, Ed_Code Title.

ED_HIST:
SSAN*, College*, Begin Date, Cnd_Date,
Degree_Codc, Departure Reason, Remarks.

ED_PLANS:
SSAN*, Course*, Quarter*, Year*, Credits.

EQUIPMENT:
Stock_No*, Description, Price, Date_Ordered*,
Date_Received, Availability, Office.

Appendix 1E PAGE 2
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28. EXTRA_DUTIES:
Extra Duty Code*, Extra Duty Title.

29. EXTRA DUTY_ROSTER:
SSAN*, Extra Duty Code*, Date.

30. FAC_BOARD:
SSAN® Trouble Term, Quarter¥®, Year*,
Trouble Year, Reason, Initial_Analysis,
Board_Action, Success, Remarks.

31. FAC_BOARD STUD_DATA:
SSAN*, "Quarter*, Year*, UG CGPA, CRE, GMAT,
Term_GPA, C_GPA, A Cred, B Cred, C Cred.

32. FAC_COURSES:
SSAN*, Course*, Quarter*, Year*, Instructor No,
Group_Contact_Hrs, Ind Contact Hrs.

33. FAC_ED:
SSAN%*, Primary Ed Level, Secondary Ed Level,
Special Interest.

34, FAC_REPLACEMENT:

. Pos No*, Office, DAFSC, Rank, Name, Arrival Date,
Degree Required, Academic _Specialty, Status,
DPhone.

35. FAC_NORK:
SSAN*, Location*, Rank*, Begin Date, End Date.
36. FOREI GN_STUDENT S_DATA :
ID No*, Service, Country, Funding.
37. CRADES:
SSAN* | Course*, (Quarter*, Year*, Grade.
38. HOLDINGS:
Title*, Office*, Begin Date, End_Date.
39. INSTITUTION_POCS:
Location_Code*, POC, DPhone.
40. INST_PAYMENTS:
Location Code*, Date*, Payment Type*, Amount.
41. LOCATIONS:
Location Code*, Location Hame, Local Address.
42. LOCKERS:
SSAN*, Locker No*.
Appendix IE PAGE 3
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43. LIBRARY BOOKS:
Call No*, Title, Author.

44. MAJCOMS:
MAJCOM*, MAJCOM Title.

45. MED BOARD CERTIFICATION:

SSANX, Med_Spec_Code*, Certification Date,
ANAT Score, PHYS Score, BIOCH Score, PATI Score,
5 MICRO Score, PHARM Score, BEHSCI Score,

Scorg_pate.

46. MED_PROGRAN:
SSAN*, MCAT Score, MCAT Score_Date, Degree_Code,
;' Med Program, Accession Source.

47. MED_TOURS:
SSAN*, Med_Spec_Code, Location Code*, Begin Date¥*,
End Date.

fﬁ_ 48. MMEP:

- Location_Code*, Supporting Inst_Code.

49, MMEP_CLASSROOMS:
Location_Code*, Room*, Building*.

50. MMEP_FUNDING:
Location Code*, Fund_Type*, No_Students.

51. NON_STUDENTS:
Name, Card_No*, Organization, DPhone.

52. OFFICES:
Office*, Office Title.

53. PAST COURSES:
SSAN*, College*, Course*, Grade, Quarter*, Year*.

54. PCE:
Course*, Location Code*, MAJCOM*, Student Limit,
No_Students.

55. PREREQUISITES:
Course*, Prerequisite*.

S6. PRESENTATIONS:
SSAN*, Date*, Title, Location, Organizationk, Sub-
Jec[o

57. PROFESSIONAL ORCS:

Org_Abbrev*, Org Hame.

Appendix IE PAGE 4

PR AT ST Ty ' . a -~ I m a._m e & & _a B & m _w _ax - J



-

"H‘T'—..z—‘"v'i" vT T

¥

T Y

.

TV YT
s .

| AN

58.

59.

60.

6l.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.
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PROF_FAC_ORGS:
SSAN*, Org Abbrev*.

PROMOTION_STATS:
Board Date*, Board Kind*, USAF, AFIT, USAF_Elig,
AFIT Elig.

PUBLICATIONS:

SSAN*, Title*, Date, Subject, Source*, Location,
Pub_Kind, Co_Auth Name.

QUOTAS:
Ed_Code*, Quota_Type*, YR1, YR2, YR3, YR4, YRS.

RESERVES:
Call No*, FAC_SSAN*, Date Reserved*.

RESIDENT DATA:
SSAN* Last Organization, Duration, poC,
Emergency_ Address.

ROOMS:
Room*, Building*, Max Size, Special Room Type.

ROOM_SCHEDULE:
Day*, Month*, Year*, Starting Time*, Ending_Tinme,
Room, Building*, Function.

SCHOOL/EWI_DATA:
Location Code*, Servicing AFO, Tuition Rate.

SECTION:

Section*, Graduation Date, Entry Date,
No_Students, Leader SSAN, Advisors_SSAN,
No_Non_AF. -

SHORT_COURSE:
Course*, Title, Begin Date*, FEnd Date, Room¥* ,
Building*, Starting Time, Description.

SHORT_STUDENTS:
SSAN*, Course*, Begin Date*, Name, Rank, Organiza-
tion, DPhone

SPOUSES:
Sponsors_SSAN*, Name, DOB, No_Deps, Spouse_Type,
Military_Spouse.

STAFP:
SSAN®, Name, Rank, HPhone, DPhone, Room, Office,
Pos No, Duty Title, Date_ Assigned, Departure_ Date,
Local_Address, DOB, DOR, Acad Title_Code, DOAR,
Marital Status, Sex, PAFSC, DAFSC, Ethnic_Group,

IE PAGE 5
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Service, Photo Date, Security Clearance, TMST,
Previous MAJCOM.

72. STAFF_DE DATA:
SSAN*, Course_Directed*.

73. STAFF_POSITION DATA:
Pos_| No* SSAN, Ed _Code_Required, Ed_Code_ Assigned,
Degree Level Required Degree Level Assigned.

74. STUDENTS:
SSAN*, Name, Rank, PAFSC, Ed_Code, DOR, Sex, DOB,
Advisors_ SSAN, Entry | Date, DPhone, HPhone,
Local_Address, Foreign Service Ind, Service,
Departure Date, Securitx_plearance, Duty Location,
Aero_Rating, Previous MAJCOM, Marital Status,
TMST, Ethnic_Group, CRE, GMAT, Dutx_Iitle, Sec-
tion, Academic Standing.

75. STUDENT_AWARDS:
SSAN*, Award, Date¥.

76. STUDENT HIST:
SSAN*, Name, Rank, PAFSC, Ed_Code, Sex,
Entry Date, Departure Date, Service,
Local Address, Address_Date, Aero Rating,
Marital Status, Ethnic_GCroup, CRE, CMAT,
Degree_Code.

77. STUDENT_PAYMENTS:
SSAN*, ESA No*, Date*, Payment Type*, Amount.

78. STUDENT_SCHED:
SSAN* | Course*.

79. SUBSCRIPTIONS:
Title*, Check_In, Renewal Date, Price,
Expiration_Date, Requester, Begin Date,
Follow Up Date, Follow Up Remarks.

80, TDY:
Destination*, SSAN*, Departure Date*, Return Date,
Estimated Cost, Actual Cost Fees, Per Diem,
Travel.

8l. THESES:
Thesis_No*, Title, Thesis Sponsor, Classification,
First_Author, Second_Author, Subject,
Thesis Pub_bate, DTIC No, Cleared For_Release.
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RELATIONS PERTAININC TO THE REGISTRARS INFORMATION

83. COURSE_GRADES:
SSAN*, Course*, Grade Type, Crade, Prior Grade,
Registered lrs, Earned Hrs, Qual_Pts, Drop_Reason,
Dace.
84. COURSE STATS: .
Course*, Proj_Enrollment, Min Enrollment,
No_Enrolled, Demand, Drops, Wait List_No,
No_Not Registered, No_Added, No Audits.
85. GMAT_SCORES:
SSAN*, Total.
5 86. CRE SCORES:
: SSAN*, Verbal, Quantitative, Total.
. »
87. RR DATA:
(@ SSAN*,  Manning Code, Output_MAJCOM,  UG_CGPA,
Degree_Code, Prior AFIT, Folder Location,
- Departure Reason, Admission Action, Transfer Ind,
- Prev GPA, C GPA, GRE_Ind, GMAT Ind, Re Admit Term,
- Academic Elig, Calc Required Term,
S - Degree Checkout, Admin Hold, Re_Admit Year,
N ar Calc Required Year.
- ' 88. TRANSFERS:
SSAN*, Location Code*, TRF lirs, TRF Qual Hrs,
3 TRF Qual Pts, Begin Date, Quarter, TRF In Date,
! TRF End Date, Old _Code.
-
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Appendix

LOGICAL DATABASE VIEWS, RELATIONAL LEVEL FOR
CADIS, BY OFFICE

LOCICAL DATABASE VIEW FOR:

SCHOOL OF CIVIL ENGINEERING:(AFIT/DE)

ACADEMIC TITLES:
Academic Title Code*, Academic Title.

AFIT_CALENDAR:
Day*, Month*, Year*, Starting Time*, Activity,
CC_Activity, Room*, Building*, POC, Remarks.

AFIT COURSES:

Course®, Title, Description, Min Credit,
Max Credit, Special Grading, Section_Control,
Remarks, Lec_lirs, Lab lirs, Student_Limit,
Special_Room Type.

AFSC:

AFSC*, Description.

DEGREES:
Degree Code*, Description.

DE_DATA:
SSAN*, DAFSC, Funct_Acct Code, DOS, Arrival Date.

ED CODES:
Ed_Code*, Ed _Code Title.
ED_HIST:
SSAN*, College*, Begin Date, End Date,

Degree_Code, Departure Reason, Remarks.

FAC ED:
SSANY¥, Primary Ed_Level, Secondary_Ed Level,
Special Interest.

FOREICN_STUDENTS DATA:
ID No*, Service, Country, Funding.

LOCATIONS:
Location Code*, Location Name, Local Address.

MAJCOMS ¢

IG PAGE 1




MAJCOM*, MAJCOM Title.

52. OFFICES:
Office*, Office Title.
53. PAST COURSES:
SSAN*, College*, Course*, Grade, Quarter*, Year*.
70. SPOUSES: .
Sponsors SSAN*, Name, DOB, No Deps, Spouse Type,
Military Spouse.
71. STAFF:
SSAN*, Name, Rank, HPhone, DPhone, Room, Office,
Pos No, Duty Title, Date Assigned, Departure Date,
Local Address, DOB, DOR, Acad _Title Code, DOAR,
Marital Status, Sex, PAFSC, DAFSC, Ethnic_Group,
Service, Photo Date, Security Clearance, TMST,
Previous_MAJCOM.
72. STAFF_DE_DATA:
SSAN*, Course Directed*.
74. STUDENTS:
SSAN*, Name, Rank, PAFSC, Ed_Code, DOR, Sex, DOB,
o Advisors_SSAN, Entry Date, DPhone, HPhone,
Q () Local_Address, Foreign Service Ind, Service,
N Departure_Date, Security Clearance, Duty Location,
Aero Rating, Previous MAJCOM, Marital Status,
- T™ST, Ethnic_Group, GRE, GMAT, Cuty Title, Sec—
g tion, Academic_Standing.
Appendix IGC PACE 2
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6.

l4.

15.

18.

20.

21.

24.

25.

26,

36.

37.

LOGICAL DATABASE VIEW FOR:

CIVILIAN INSTITUTION PROGRAMS (AFIT/CI)

AFIT_CALENDAR:

Day*, Month¥, Year*, Starting Time*, Activity,

CC Activity, Room*, Building*, POG, Remarks.

AFSC:
AFSC*, Description.

ALLOWANCE/PAYMENT TYPES:
Allowance Type*, Description.

CI_DATA:

SSAN*, Program, Output AFSC, Degree Code, Prior GPA,
Available Date, Prior AFIT, Departure Reason,
Suspensq;ﬁhte, Legal_ﬁésidence, ThéEiq_Pay,
Suspense_Action, Status, Begin Date, C_GPA, Term GPA.

C1_PROCRAMS:
Program*, Description.

CURRENT_CI PROGRAMS:
Location Code*, Program*, POC, DPhone.

DEGREES:
Degree Code*, Description.
DE” T "CHT:

SSAN*T Degree_Code, Major, Minor.

ED_CODES:
Ed_Code*, Ed_Code Title.

ED HIST:

SEAN*, College*, Begin Date, End Date, begree_Code,

LDeparture Reason, Remarks.

ED_PLANS:
SSAN*, Course*, Quarter*, Year*, Credits.

FOREICN_STUDENTS_DATA:
ID No*, Service, Country, Funding.

GRADES:
SSAN*, Course*, Quarter*, Year*, Crade.

INSTITUTION POCS:
Location_Code*, POC, DPhone.

Appendix IG PAGE 3
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40. INST_PAYMENTS:
Location Code*, Date*, Payment_ Type*, Amount.

41. LOCATIONS:
Location Code*, Location Name, Local_Address.

44, MAJCOMS:
MAJCOM*, MAJCOM_ Title.

»

A

M G I
R

45. MED_BOARD CERTIFICATION:
SSAN*, Med |_Spec_Code*, Certification Date, ANAT Score,
PIIYS Scote, BIOCH_Score, PATI Score, MICRO Score,
PHARM Score, BEHSCI Score, Score Date. -

R

{ | 46, MED_PROGRAM:
kS SSAN*,  MCAT Score,  MCAT Score Date, Degree Code,
Med Program, Accession ! Source.

47. MED TOURS:

SSKN*, Med Spec_Code, Location Code*, Begin Date*,
End Date.

48. MMEP:
Location_Code*, Supporting_Inst_ Code.

49. MMEP_CLASSROOMS:
Location Code*, Room*, Building*.

50. MMEP_FUNDING:
Location _Code*, Fund_Type*, No_Students.

53. PAST_COURSES:
SSAN*  College*, Course*, Crade, Quarter*, Year*,

54. PCE:

Course*, Location Code*, MAJCOM* | Student Limit,
No_Students.

b
:
3
ko
b
;
r
M

e 66. SCHOOL/EWI_DATA:
Location Code*, Servicing AFO, Tuition Rate.
70. SPOUSES:
Sponsors SSAN*, Name, DOB, No_Deps, Spouse_Type,
- Military Spouse.
P. -
k 74. STUDENTS:
. SSAN*, Name, Rank, PAFSC, Fd Code, DOR, Sex, DO,
Advisors SSAN, Entry Date, DPhone, HPhone,
Local Address, Foreign Service Ind, Service,
) Departure_Date, Security ( Clearance, Duty Location,
.. R Aero Rating, Previous MAJCOM, Marital Status, TMST,
' Ethnic_Croup, GRE, = GCMAT, Duty Title, Section,
f Academic_Standing.
¢
r.
;. Appendix IC PAGE 4
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77. STUDENT_?AYMENTS:
SSAN*, ESA No*, Date*, Payment_Type*, Amount.

. 78. STUDENT_SCHED:
SSAN*, Course*.

Appendix IG PAGE 5
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LOGICAL DATABASE VIEW FOR:
ACADEMIC LIBRARY (AFIT/LD)
1. ACADEMIC_TITLES:
Academic_Title Code*, Academic_Title.
2. AFIT_CALENDAR:
o Day*, Month*, Year¥*, Starting Time*, Activity,
. - CC Activity, Room*, Building*, POC, Rema:ks.
= 3. AFIT_COURSES:
t‘ Course*, Title, Description, Min Credit, Max Credit,
- Special Grading, Section Control, Remarks, Lec_trs,
Lab Hrs, Student Limit, Special Room Type.
. 4. AFSC:
;! AFSC*, Description.
b
7. AUDIO VIS:
. Title*, Time, Producer®, Speaker, Subject,
- Production Date.
- 9. BINDINGS: ‘
a_r Title*, Volume, Month, Year, Color No, Letter_ Color.
2 11. BOOK_ORDERS:
- Author, Title, Order_No*, No_Ordered, D2te, Status.
- 12. BOXES:
N SSAN*, Box Nox.
-
= 13. CHECKOUTS:
[~ Call No*, Patron Name, ID No*, Due Date.
b - - -
3 17. COURSE_TIMES:
:" Course*, Starting_Time*, Day*, Quarter*, Year*, Room,
Building, Course_Status, Wait List No, Begin Date,
End_Date.
- 24. ED_CODES:
f‘ Ed_Code*, Ed_Code Title.
F 36. FOREIGN_STUDENTS DATA:
N ID No*, Service, Country, Funding.
- 38. HIOLDINGS:
;'. Title*, Office*, Begin Date, End Date.
k.‘. o—— p—
:_ : 41. LOCATIONS:
= Location Code*, Location Name, Local Address.
. - - - -
3
"
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43. LIBRARY_BOOKS :
Call No*, Title, Author.

44, MAJCOMS:
MAJCOM*, MAJCOM Title.

51. NON_STUDENTS:
Name, Card No*, Organization, DPhone.

52. OFFICES:
Offfce*, Office Title.

60. PUBLICATIONS:
SSAN*, Title*, Date, Subject, Source*, Location,
Pub Kind, Co_Auth Name.

62. RESERVES:
Call No*, FAC_SSAN*, Date Reserved*.

68. SHORI_FOURSE:
Course*, Title, Begin Date*, End Date, Room*, Build-
ing*, Starting Time, Description.

69. SHORT STUDENTS:
SSAN*, Course*, Begin Date*, Name, Rank, Organization,
DPhone

71. STAFF:
SSAN*, Name, Rank, HPhone, DPhone, Room, Office,
Pos No, Duty Title, Date_Assigned, Departure Date,
Local Address, DOB, DOR, Acad_Title Code, DOAR,
Marital_Status, Sex, PAFSC, DAFSC, Ethnic_Group, Ser-—
vice, Fiuoto Date, Security Clearance, TMST,
Previous_MAJCOM.

74. STUDENTS:

SSAN*, Name, Rank, PAFSC, Ed Code, DOR, Sex, DOB,
Advisors_SSAN, Entry Date, DPhone, HPhone,
Local_Address, Foreign Service Ind, Service,
Departure Date, Security Clearance, Duty Location,
Aero Rating, Previous MAJCOM, Marital Status, TMST,
Ethrlc Group, GRE, GMAT, Duty Title, Section,
Academic_Standing. -

79. SUBSCRIFIIONS:
Title*, Check_In, Renewal Date, Price,
Expiration Date, Requester, Begin Date,
Follow Up_Date, Follow Up Remarks.

81. THESES:
Thesis No*, Title, Thesis Sponsor, Classification,
First_?hthor, Second_ﬁuthof: Subject, Thesis Pub Date,
DTIC No, Cleared_For Releasc.

Appendix IC PAGE, 7
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B2. THESIS SPONSORS:

Thequ_Sponsor*, Location.

Appendix 1G

PAGE 8




rﬁ,‘_q,ﬂ_ff‘ —— -—— ~—— dne dese aesn i Sunlh M it Sl S A ARt A - B CRR e R JPUL S AR A 4

;7_
t j
LOGICAL DATABASE VIEW FOR:
t!! DIRECTOR OF ACADEMIC AFFAIRS (AFIT/CAE)
-
E 1. ACADEMIC TITLES:

- Academic_Title Code*, Academic Title.

AFIT_CALENDAR:
Day*, Month¥, Year*, Starting_Time*, Activity,
CC_Activity, Room*, Building*, POC, Remarks.

3. AFIT COURSES:
Course*, Title, Description, Min Credit, Max Credit,
Special Grading, Section Control, Remarks, Lec lirs,
Lab tirs, Student Limit, Speclal Room Type.

o 'v‘"

4. AFSC:
AFSC*, Description.

ALLOWANCE PAYMENTS:
SSAN*, Allowance Type*, Date Paid*, Amount.

6. ALLOHANCE/PAYMENT_?YPES:
s Allowance Type*, Description.
‘!!75”
’ 7. AUDIO VIS:
Title*, Time, Producer¥*, Speaker, Sub ject,
Production Date.

8. AWARDS:
SSAN*, Award, Date*.

9. BINDINGS:
Title*, Volume, Month, Year, Color No, Letter_Color.

_..,1r P ——
AR ) , A
. h..‘ - “ N - : . -

- 10.  BOOKS:
r-@ Title*, Author*, Publisher, No_Avail, Price, Office.
a1 1l. BOOK_ORDERS:
& Author, Title, Order_No*, No_ Ordered, Date, Status.
! 12. BOXES:
e SSAN*, Box No*.
. =
o 13. CHECKOUTS:

Call No*, Patron_ Name, ID No*, Due_Date.
{ 14. CI_DATA:
L SSAN*, Program, Output AFSC, Degree Code, Prior_GPA,
fv Available Date, Prior_ AFIT, “Departure_ Reason,
S Suspense_Date, Legal Residence, Thesis_Pay,
E; Appendix IG PAGE 9
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Suspense Action, Status, Begin Date, C_(.ra, Term_GPA.

15. CI_PROGRAMS:
Program*, Description.

16. COURSE BOOKS:
Course*, Author*, Title*, No_Required, Quarter*,
Year*.

17. COURSE_TIMES:
Course*, Starting Time*, Day*, Quarter*, Year*, Room,

Building, Course_Status, Wait List No, Begin Date,
End Date. ° -7 -

18, CURRENT;FI_?ROCRAMS:
Location Code*, Program*, POC, DPhone.

19. CURRENT_?HESES:
SSAN*, Thesis No, Advisors_SSAN, Readerl, Reader2.

20. DEGREES:
Degree_Code*, Description.

21. DEGREE_SOUGHT:
SSAN*, Degree Code, Major, Minor.

22. DE DATA:
SSAN*, DAFSC, Funct_Acct_Code, DOS, Arrival Date.

23. DUTY_OFFICER:
SSAN*, Duty, Credit_Date, Duty Date.

24. ED_CODES:
Ed_Code*, Ed_Code Title.

25. ED_HIST:
SSAN*, College*, Begin Date, End Date, Degree Code,
Departure_ Reason, Remarks.

@

IRAEN S O gn g S S8 Sk

26. ED_PLANS:
SSAN*, Course*, Quarter*, Year*, Credits.

27. EQUIPMENT:
Stock_No*, Cescription, Price, Date Ordered*,
Date_Received, Availabdbility, Office.

28. EXTRA DUTIES:
Extra Duty Code*, Extra Duty Title.

29. EXTRA DUTY_ROSTER:
SSAN*, Extra Duty Code*, Date.

Appendix IC PACE 10




T
RREREI

30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

40.

41.

42,

43,

44,

45.

FAC_BOARD:
SSAN*, Trouble Term, Quarter*, Year*, Trouble Year,

Reason, Initial Analysis, Board_Action, Success,
Remarks.

FAC_BOARD_STUD DATA:
SSAN*, Quarter*, Year¥®, UG _CGPA, GRE, CMAT, Term GPA,
C_GPA, A Cred, B Cred, C Cred.

FAC_COURSES:
SSAN*, Course*, Quarter*, Year*, Instructor_No,
Croup_Contact_Hrs, Ind Contact_Hrs.

FAC ED:

SSXh*, Primary Ed Level, Secondary Ed Level,
Special Interest.

FAC REPLACEMENT:
Pos No*, Office, DAFSC, Rar., Name, Arrival Date,
Degree Required, Academic_Specialty, Status, DPhone.

FAC_WORK:
SSAN*, Location*, Rank*, Begin Date, End Date.

FOREICN _STUDENTS DATA:
ID No*, Service, Country, Funding.

GRADES:
SSAN*, Course*, Quarter*, Year*, Grade.

HOLDINCS :
Title*, Office*, Begin Date, End Date.

INSTITUTION_POCS:
Location Code*, POC, DPhone.

INST_PAYMENTS:
Location Code*, Date*, Payment_Type*, Amount.

LOCATIONS:
Location Code*, Location Name, Local Address.

LOCKERS:
SSAN*, Locker_No*.

LIBRARY_BOOKS :
Call No*, Title, Author.

MAJCOMS:
MAJCOM*, MAJCOM Title.

HED_BOARD CERTIFICATION:
SSAN*, Med Spec_Code*, Certification Date, ANAT Score,

Appendix IC PAGE 11
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PHYS Score, BIOCH Score, PATH Score, MICRO_Score,
PUARM Score, BEHNSCI Score, Score Date.

46. MED_PROGRAM:
SSAN* MCAT_Score, MCAT_Score Date, Degree_Code,
Med_Program, Accession_Source.
47. MED_TOURS:
SSAN*, Med_Spec_Code, Locatioqdpode*, Begin Date*,
End_Date.
48. MMEP:
Location Code*, Supportlng_Inst_pode.
49, NMEE_CLASSROOMS:
Location Code*, Room*, Building*.
50. MMEP_FUNDING:
Location Code*, Fund Type*, No_Students.
51. NON_STUDENTS:
Name, Card_No*, Organization, DPhone.
52. OFFICES:
Office*, Office Title.
53. PAST_COURSES:
SSAN*, College*, Course*, Grade, Quarter*, Year*.
54. PCE:
Course*, Location Code*, MAJCOM* , Student Limit,
No_Students.
55. PREREQUISITES:
Course*, Prerequisite*.
56. PRESENTATIONS:
SSAN*, Date*, Title, Location, Organization*, Subject.
57. PROFESSIONAL_QRGS:
Org_Abbrev*, Org Name.
58. PROF_FAC_ORGS:
SSAN*, Org_Abbrev*.
59. PROMOTION STATS:
Board Date*, Board Kind*, USAF, AFIT, USAF Elig,
AFIT Elig.
60. PUBLICATIONS:
SSAN*, Title*, Date, Subject, Source*, Location,
Pub Kind, Co_Auth Name.
Appendix IG PAGE 12
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6l.

QUOTAS:
Ed_Code*, Quota Type*, YRl, YR2, YR3, YR4, YRS.

62. RESERVES:
Call No*, FAC_SSAN*, Date Reserved*.

63. RESIDENT DATA:
SSAN*® Last Organization, Duracion, DOC,
Emergency Address.

64. ROOMS:
Room*, Building*, Max_Size, Special_ Room Type.

65. ROOM_ SCHEDULE:
Day*, Month*, Year*, Starting Time%*, Ending Time,
Room, Building*, Function.

66. SCHOOL/EWI_DATA:
Location Code*, Servicing AFO, Tuition Rate.

67. SECTION:
Section*, Craduation Date, Entry Date, No_ Students,
Leader_SSAN, Advisors_SSAN, Non AF.

68. SHORT COURSE:
Course*, Title, Begin Date*, End Date, Room*, Build-
ing*, Starting Time, Description.

69. SHORT_STUDENTS:
SSAN*, Course*, Begin Date*, Name, Rank, Organization,
DPhone

70. SPOUSES:
Sponsors SSAN*, Name, DOB, No Deps, Spouse_Type,
Military Spouse.

71, STAFF:
SSAN*, Name, Rank, HPhone, DPhone, Room, Office,
Pos No, Duty Title, Date Assigned, Departure Date,
Local_Address, DOB, DOR, Acad_Title Code, DOAR,
Marital Status, Sex, PAFSC, DAFSC, Ethnic_Group, Ser-
vice, Photo Date, Security Clearance, TMST,
Previous MAJCOM.

72. STAFF_DE DATA:
SSAN*, Course Directed*.

73. STAFF_POSITION DATA:
Pos No*, SSAN, Ed Code_Required, Ed_Code_Assigned,
Degree Level Required, Degree Level Assigned.

74. STUDENTS:
SSAN*, Name, Rank, PAFSC, Ed_Code, DOR, Sex, DOB,

Appendix 1IG PAGE 13
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Advisors_SSAN, Entry Date, DPhone, HPhone,

K Local Address, Foreign Service_Ind, Service,
"g Departure Date, Security Clearance, Duty lLocation,
t'ﬁ Aerq_Bating, Previous_ MAJCOM, Marital Status, TMST,
o Ethnic_Group, CRE, = GMAT, Duty Title, Section,
o Academic_Standing.

b,

- 75. STUDENT_AWARDS:
! SSAN*, Award, Date*.

76. STUDENT HIST:

SSAN* Name, Rank, PAFSC, Ed_Code, Sex, Entry | Date,
Departure Ddte, Service, Local _Address, Address ate,
Aero Rating, Marital_Status, Ethnic_proup, CRE, CiAT

:‘ Degree Code.
o 77. STUDENT_PAYMENTS:
SSAN*, ESA No*, Date*, Payment_Type*, Amount.

78. STUDENT SCHED:
SSAN* | Course¥*.

-
-
- 79. SUBSCRIPTIONS:
Title*, Check _In, Renewal Date, Price,
Expiration Date, Requester, Begin_Date,

Follow Up_Date, Follow Up Remarks.

80. TDY:
Destination*, SSAN*, Departure Date*, Return Date,
Estimated_Cost, Actual Cost,Fees, Per_Diem, Travel.

81, THESES:
Thesis No*, Title, Thesis_Sponsor, Classification,
First Author. Second__ Author, Subject, Thesis Pub Date,
DTIC No. Cleared_For Release.

82. THESIS_SPONSORS:
Thesis_Sponsor*, Location.

’ RELATIONS PERTAINING TO THE BECISTRARS INFORMATION

: 83. COURSE_CRADES:
' SSAN*, Course*, Grade Type, Grade, Prior_Grade,
Registered Hrs, Earned lrs, Qual Pts, Drop Reason,

Date.
¢ 84. COURSE_STATS:
S Course*, Proj_| Enrullment, Min_Enrollment, No _Enrolled,
= Demand, Drops, Wait_List No, No_Not _Registered,
. Appendix IC PAGE 14
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85.

86.

87.

88.

No_Added, No Audits.

GMAT_SCORES:
SSAN*, Total.

CRE_SCORES:
SSAN*, Verbal, Quantitative, Total.

RR DATA: ]
SSAN%, Manning Code, Output MAJCOM, UG CGPA,
Degree_Code, Prior AFIT, Folder Location,
Departure Reason, Admission Action, Transfer Ind,

Prev GPA, C GPA, GRE Ind, GMAT Ind, Re Adnmit Term,
Academic Elig, Calc Required Term, Degree Checkout,
Admin Hold, Re Admit Year, Calc Required Year.

TRANSFERS:

SSAN%® Location Code*, TRF Hrs, TRF Qual lirs,
TRF Qual Pts, Begin_Date, Quarter, TRF_In Date,
TRF End Date, Old_Code.

Appendix IG PAGE 15
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l.

8.

10.

11.

12.

13.

14.

LOGICAL DATABASE VIEW FOR:

COMMAND SECTION, COMMANDANT (AFIT/CC)

ACADEMIC_TITLES:
Academic_Title Code*, Academic_Title.

AFIT_CALENDAR:
Day*, Month*, Year¥*, Starting Time¥*, Activity,
CC_Activity, Room*, Building*, POC, Remarks.

AFIT_COURSES:

Course*, Title, Description, Min Credit, Max Credit,
Special Grading, Section Control, Remarks, Lec Hrs,
Lab lirs, Student Limit, SﬁzciaL_Room_Iype. -

AFSC:
AFSC*, Description.

ALLOWANCE PAYMENTS:
SSAN*, Allowance Type*, Date Paid*, Amount.

ALLOWANCE/PAYMENT TYPES:
Allowance Type*, Description.

AUDIO_VIS:

Title*, Time, Producer*, Speaker, Sub ject,
Production Date.

AWARDS :

SSAN*, Award, Date*.

BINDINGS:
Title*, Volume, Month, Year, Color_No, Letter Color.

BOOKS :
Title*, Author*, Publisher, No_Avail, Price, Office.

BOOK_ORDERS:
Author, Title, Order_No*, No Ordered, Date, Status.
BOXES:
SSAN*, Box_No*.
CHECKOUTS:
Call No*, Patron_Name, ID No*, Due_Date.
CI_DATA:
SSAN*, Program, Output AFSC, Degree Code, Prior_ GPA,
Available Date, Prior_AFIT, Departure_Reason,
Suspense_Date, Legal Residence, Thesis_ Pay,

Appendix IC PAGE 16
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.

15.

16.

17.

18'

19.

20,

21.

22.

23.

24.

25.

26.

27.

28,

29.

Suspense_Action, Status, Begin Date, C_GPA, Term CPA.

CI _PROGRAMS:
Program*, Description.

COURSE_BOOKS:
Course*, Author*, Title¥*, No_Required, Quarter*,
Year*.

COURSE_TIMES:
Course*, Starting Time*, Day*, Quarter*, Year*, Room,
Building, Course_Status, Wait List No, Begin Date,
End Date.

CURRENT_CI_PROGRAMS:
Location _Code*, Program*, POC, DPhone.

CURRENT_THESES:
SSAN*, Thesis No, Advisors SSAN, Readerl, Reader2.

DEGREES:
Degree Code*, Description.

DEGREE_SOUGHT:
SSAN*, Degree Code, Major, Minor.

DE_DATA:
SSAN*, DAFSC, Funct_Acct_Code, DOS, Arrival Date.

DUTY OFFICER:
SSAN*, Duty, Credit Date, Duty Date.

ED CODES:
Ed_Code*, Ed_Code Title.

ED_HIST:
SSAN*, College*, Begin Date, End_Date, Degree_Code,
Departure_Reason, Remarks.

ED_PLANS:
SSAN*, Course*, Quarter*, Year*, Credits.

EQUIPMENT:

Stock No*, Description, Price, Date Ordered*,
Date Received, Availability, Office.

EXTRA_DUTIES:
Extra Duty Code*, Extra Duty Title.

EXTRA DUTY ROSTER:
SSAN*, Extra Duty Code*, Date.

Appendix IC PAGE 17
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30.

31.

32.

33.

34.

35.

3e6.

37.

38.

39,

40,

41.

42,

43,

44,

45.

FAC_BOARD:
SSAN*, Trouble Term, Quarter*, Year*, Trouble Year,

Reason, Initial_ Analysis, Board_Action, Success,
Remarks.

FAQ_POARQ_STUQ_pATA:
SSAN*, Quarter*, Year*, UG_CGPA, GRE, GMAT, Terum GPA,
C GPA, A Cred, B Cred, C Cred.

FAC_COURSES: ‘
SSAN*, Course¥, Quarter?*, Year¥®, Instructor No,
GCroup_Contact_Hrs, Ind Contact Hrs.

FAC ED:

SSAN*, Primary Ed_Level, Secoadary Ed_Level,
Special Interest.

FAC_REPLACEMENT:
Pos No*, Office, DAFSC, Rank, Name, Arrival Date,
Degree Required, Academic_Specialty, Status, DPhone.

FAC_WORK:
SSAN*, Location*, Rank*, Begin Date, End Date.

FOREICN_STUDENTS_pAIA:
ID No*, Service, Country, Funding.

GRADES:
SSAN*, Course*, Quarter*, Year*, Crade.

HOLDINGS :
Title*, Office*, Begin Date, End_Date.

INSTITUTION POCS:
Location_Code*, POC, DPhone.

INST_PAYMENTS:
Location_Code*, Date*, Payment Type*, Amouat.

LOCATIONS :
Location_Code*, Location Name, Local Address.

LOCKERS:
SSAN*, Locker No*.

LIBRARY BOO¥S:
Call No*, Title, Author.

MAJCOMS:
MAJCOM* . MAJCOM Title.

MED BOARD CERTIFICATION:
SSAN*, Med Spec Code*, Certification Date, ANAT Scure,

Appendix 1C PAGE 18
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46.

47.

48.

49.

50.

51.

52.

53.

54.

55,

56.

57.

58.

59.

60.

PHYS Score, BIOCH Score, PATH Score, MICRO_Score,
PHARM Score, BEHSCI Score, S5core_Date.

MED PROGRAM:
SSAN*,  MCAT Score, MCAT Score_bate, Degree_Code,
Med Program, Accession_ Source.

MED_TOURS:
SSAN*, Med Spuc_Code, Location_Code*, Begin Date*,
End Date.

MMEP:
Location_Code*, Supporting Inst Code.

IMEP CLASSROOMS:
Location_Code*, Room*, Building*.

MMEP_FUNDING:
Location Code*, Fund_Type*, lo_Students.

NON STUDENTS:
Name, Card No*, Organization, DPhone.

OFFICES:
Office*, Office Title.

PAST_COURSFS:
SSAN*  College*, Course*, Grade, Quarter*, Year*.

PCE:
Course*, Location Code*, MAJCOM*, Student Limit,
No_Students.

PREREQUISITES:
Course*, Prerequisite¥*,

PRESENTATIONS:
SSAN*, Date*, Title, Location, Organization*, Subject.

PROFESSIONAL ORGS:

Org_Abbrev*, Org Name.

PROF_FAC_ORGCS:
SSAN*, Orp_Abbrev*.

PROMOTION_STATS:
Board Date*, Board Kind*, USAF, AFIT, USAF_Elig,
AFIT Elig.

PUBLICATIONS:
SSAN*, Title*, Date, Subject, Source*, Location,
Pub_Kind, Co_Auth_Name.
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61. QUOTAS:
Ed_Code*, Quota_Type*, YR1, YRZ2, YR3, YR4, YRS.

62. RESERVES:
Call No*, FAC_SSAN*, Date_ Reserved*.

63. RESIDENT_PATA:
SSAN* Last_Organization, Duration, DoC,
Emergency_ Address.

- 64. ROOMS:
A Room*, Building*, Max_Size, Special Room Type.

-
°- 65. ROOM_SCHEDULE:

T! Day*, Month*, Year*, Starting Time*, Ending Time,
. Room, Building*, Function.

66. SCHOOL/EWI_DATA:
Location Code*, Servicing AFO, Tuition Rate.

*‘ 67. SECTION:
- Section*, Graduation Date, Entry Date, No_Studeats,
Leader_SSAN, Advisors_SSAN, Non AF.

68. SHORT COURSE:
Course*, Title, Begin Date*, End Date, Room*, Build-
ing*, Starting Time, Description.

69. SHORT STUDENTS:
SSAN%®, Course*, Begin Date*, Name, Rank, Organization,
DPhone

70. SPOUSES:
Sponsors_SSAN*, Name, DOB, No_Deps, Spouse_Type,
Military Spouse.

71. STAFF:
SSAN*, Name, Rank, HPhone, DPhone, Room, Office,
Pos No, Duty Title, Date Assigned, Departure Date,
Local_Address, DOB, DOR, Acad_Title Code, DOAR,
larital_Status, Sex, PAFSC, DAFSC, Et .. Croup, Ser-
vice, Photo Date, Security Cle . (e, TMST,
Previous MAJCOM.

72.  STAFF_DE_DATA:
SSAN*, Course Directed®.

73. STAFF_POSITION DATA:
. Puos_No*, SSAN, Ed Code_ Required, Ed_Code_Assigned,
Degree_Level Required, Degree Level Assigned.

74. STUDENTS:
SSAN*, Name, Rank, PAFSC, Ed_Code, DOR, Sex, DOB,

Appendix IC PACF. 20
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. Advisors_SSAN, Entry Date, DPhone, HPhone,

T Local Address, Foreign Service Ind, Service,
Departure Date, Security Clearance, Duty Location,
Aero_Rating, Previous MAJCOM, Marital Status, TMST,
Ethnic_Group, GRE, GMAT, bDuty Ticle, Section,
Academic_Standing.

- 75. STUDENT_AWARDS:
F SSANX, Award, Date*.

76. STUDENT__HIST:
.- SSAN*, Name, Rank, PAFSC, Ed Code, Sex, Entry Date,
2 Departure Date, Service, Local Address, Address Date,

L Aero_Rating, Marital Status, EtTfnic_Croup, GRE, —GMAT,
:‘ Degree_Code.

[ 77. STUDENT_PAYMENTS:

L SSAN*, ESA No*, Date*, Payment_ Type*, Amount.

a 78. STUDENT SCHED:

:‘, SSAN* | Course*,

L 79. SUBSCRIPTIONS:

Fo- Title*, Check_In, Renewal Date, Price,
S0 Expiration Date, Requester, Begin Date,

Follow Up Date, Follow Up_Remarks.

80. TDY:
Destination*, SSAN*, Departure Date*, Return Date,
Estimated_Cost, Actual Cost,Fees, Per_Dien, Travel.

81. THESES:
Thesis No*, Title, Thesis Sponsor, Classification,
First_Author, Second_Author, Subject, Thesis Pub Date,
DTIC_No, Cleared_For Release.

i

82. THESIS SPONSORS:

AT

E, ThesIs_Sponsor*, Location.

:l:' RELATIONS PERTAINING TO THE REGISTRARS INFORMATION

‘e

" 83. COURSE GRADES:

SSAN*, Course*, Crade Type, Crade, Prior Crade,

Registered_lirs, Earned_llrs, Qual Pts, Drop_Reason,

: Date.

L B4. COURSE STATS:

: Course*, Proj Enrollment, HMin Enrollment, No Enrolled,
Denmand, Drops, Wait List No, No Not Registered,

" Appendix IC PAGE 21
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No_Added, No_Audits.

O 85. GMAT_SCORES:
SSAN*, Total.

S 86. GRE SCORES:
. SSAN*, Verbal, Quantitative, Total.

N 87. RR DATA: ._
SSAN*, Manning_Code, Output_MAJCOM, UG_CGPA,
Degree_Code, Prior AFIT, Folder_Location,

Departure_Reason, Admission Action, Transfer_Ind,
Prev_GPA, 'C_GPA, GRE_Ind, GMAT_Ind, Re_Admit Term,
Academic_Elig, Calc_Required Term, Degree_Checkout,
Admin_Hold, Re_Admit_Year, Calc_Required Year.

88. TRANSFERS:
SSAN*, Location_Code*, TRF_Hrs, TRF_Qual _Hrs,
TRF_Qual_Pts, Begin Date, Quarter, TRF_In_Date,
TRF_End_Date, 0ld_Code.
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LOGICAL DATABASE VIEW FOR:

DIRECTORATE OF ADMINISTRATION (AFIT/DA)

1. ACADEMIC TITLES:
Academic Title Code*, Academic Title.

2. AFIT CALENDAR:
Day*, Month*, Year*, Starting Time¥*, Activicy,
CC_Activity, Room*, Building*, POC, Remarks.

3. AFIT_COURSES:
Course*, Title, Description, Min Credit, Max Credit,
Special Crading, Section_Control, Remarks, Lec Hrs,
Lab lirs, Student Limit, Special Room Type.

4. AFSC:
AFSC*, Description.

8. AWARDS:
SSAN*, Award, Date*.

10. BOOKS:
Title*, Author*, Publisher, No_Avail, Price, Office.

11. BOOK ORDERS:
Author, Title, Order_No*, No Ordered, Date, Status.

- 12. BOXES:

F SSAN*, Box No*.

- 16. COURSE_BOOKS:

fﬁ“ Course®*, Author*, Title*, No_Required, Quarter*,

. Year*,

-

- 17. COURSE_TIMES:

,!’ Course*, Starting Time*, Day*, Quarter*, Year*, Room,
‘ Building, Course_Status, Wailt List No, Begin Date,

End Date.

19.  CURRENT_THESES:
" SSAN*, Thesis_No, Advisors SSAN, Readerl, Reader2.

Y T
L »

20, DECREES:
begree_Code*, Description.

Y

23. DUTY_OFFICER:
—_ SSAN*, Duty, Credit_Date, Duty Date.

24. FED_CODES:

Appendix 1G PACE 23
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25.

28.

29.

32.

34,

36.

41.

44.

52,

29,

60.

()3.

64.

65.

Ed Code*, Ed Code Title.

ED HIST:
SSAN*, College*, Begin Date, End Date, Degree_Code,
Departure_Reason, Remarks.

EXTRA DUTIES:
Extra Duty Code*, Extra Duty Title.

EXTRA_DUTY_ROSTER:
SSAN*, Extra Duty Code*, Date.

FAC_COURSES?Y
SSAN*, Course*, Quarter¥, Year*, Instructor No,
Group_Contact_Hrs, Ind Contact_Hrs.

FAC REPLACEMENT:

Pos No*, Office, DAFSC, Rank, Name, Arrival Date,
Degree Required, Academic Specialty, Status, DPhone.

FOREIGN STUDENTS DATA:
ID No*, Service, Country, Funding.

LOCATIONS:
Location Code*, Location Name, Local Address.

MAJCOMS :
MAJCOM*, MAJCOM Title.

OFFICES:
Office*, Office Title.

PREREQUISITES:
Course*, Prerequisite¥*.

PRESENTATIONS:
SSAN*, Date*, Title, Location, Organization*, Subject.

PUBLICATIONS:
SSAN*, Title*, Date, Subject, Source*, Location,
Pub_Kind, Co_Auth_Name.

RESIDENT_DATA:
SSAN*, Last_Organization,’ Duration, DOC,
Emergency_ Address.

ROOMS :
Room*, Building*, Max_Size, Special Room Type.

ROOﬂ_SCHEDULE:
Day*, Month*, Year*, Starting Time*, Ending Time,
Room, Building*, Function.

Appendix IG PAGE 24
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SECTION:
Section*, GCraduation Date, Entry Date, No_Students,
Leader_: SSAN Advisors SSAN, Non_ AF.

70. SPOUSES:
Sponsors_SSAN*, Name, DOB, No Deps, Spouse_Type,
Military Spouse.
71. STAFF:
SSAN*, Name, Rank, HPhone, UPhone, Room, Office,
Pos No, Duty Title, Date Assigned, Departure_Date,
Local_Address, DOB, DOR, Acad_Title Code, DOAR,
Marital Status, Sex, PAFSC, DAFSC, Ethnic _Group, Ser-
vice, Photo_Date, Securitx_plearanee, TMST,
Previoue_MAJCOM.
73, STAFF_POSITION DATA:
Pos No*, SSAN, Ed_Code Required, Ed_Code_Assigned,
Degree Level Required Degree Level Assigned.
74, STUDENTS:
SSAN*, Name, Rank, PAFSC, Ed _Code, DOR, Sex, DOB,
Advisors_SSAN, Entry Date, DPhone, HPhone,
Local Address, Foreign Service Ind, Service,
Departure Date, Security Clearance, Duty Location,
Aero Rating, Previous MAJCON Marital Status, TMST,
Ethnic Group, CRE, GMAT, Duty Title, Section,
Acad:mic_Standing.
80. TDY:
Destination*, SSAN*, Departure Date*, Return Date,
Estimated_Cost, Actual_Cost,Fees, Per Diem, Travel.
81. THESES:
Thesis_No*, Title, Thesis _Sponsor, Classification,
First Auchor, Second_Author, Subject, Thesis Pub Date,
DTIC No, Cleared_For Release.
82. THESIS_SPONSORS:
Thesis_Sponsor*, Location.
H
v
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LOGICAL DATABASE VIEW FOR:

OFFICE OF PUBLIC AFFAIRS (AFIT/PA)

1. ACADEMIC_TITLES:
Academic Title Code*, Academic_Title.

2. AFIT_CALENDAR:
Day*, Month*, Year*, Starting Time*, Activity,
CCﬁActivity, Room*, Building*, POC, Remarks.

4 4. AFSC:
‘ AFSC*, Description.
3

3 8. AWARDS:
a SSAN®*, Award, Date*.

- 19. CURRENT THESES:
T‘ SSAN*, Thesis No, Advisors SSAN, Readerl, Reader2.

20. DEGREES:
Degree Code*, Description.

2l. DEGREF_SOUGHT:
SSAN*, Degree Code, Major, Minor.

24. ED_CODES:
Ed_Code*, Ed_Code Title.

25. ED_HIST:
SSAN*, College*, Begin Date, End Date, Degree Code,
Departure_Reason, Remarks.

36. FOREIGN_STUDENTS DATA:
ID No*, Service, Country, Funding.

41. LOCATIONS:
Location Code*, lLocation Name, Local_Address.

44, MAJCOMS:
MAJCOM*, MAJCOM Title.

52, OFFICES:
Office*, Office Title.

56, PRESENTATIONS:
SSAN*, Date*, Title, Location, Organization*, Subject.

- 57. PROFESSIONAL ORGS:

' Org_Abbrev*, Org_ Name.
. Appendix IG PACE 26
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58.

PROF_FAC_ORGS:
SSAN*, Org Abbrev*.

59. PROMOTION STATS:
Board Date*, Board Kind*, USAF, AFIT, USAF_Elig,
AFIT Elig.

60. PUBLICATIONS:
SSAN*, Title*, Date, Subject, Source*, Location,
Pub_Kind, Co_Auth_Name. ’

63, RESIDENT DATA:
SSAN*, ~ ‘Last_Organization, Duration, DOC,
Emetgencx_Addtess.

67. SECTION:
Section*, Graduation Date, Entry Date, No_Students,
Leader_SSAN, Advisors_SSAN, Non_AF.

70. SPOUSES:
Sponsors_SSAN*, Name, DOB, No_Deps, Spouse_Type,
Military Spouse.

71. STAFF:
SSAN*, Name, Rank, HPhone, ©DPhone, Room, Office,
Pos No, Duty Title, Date Assigned, Departure Date,
Local Address, DOB, DOR, Acad_Title Code, DOAR,
Marital _Status, Sex, PAFSC DAFSC, Ethnic _Group, Ser-
vice, Photo Date, Secutity Clearance, TMST,
Previous MAJCUM.

74. STUDENTS:
SSAN*, Name, Rank, PAFSC, Ed_Code, DOR, Sex, DOB,
Advisors SSAN, Entry Date, DPhone, HPhone,
Local Address, Foreign Service_Ind, Service,
Departure Date, Securicy ( c1earance, Duty Location,
Aeto Rating. Previous | MAJCOM Marital Status. TMST,
Ethaic_Group, GRE, ~ GMAT, Duty Ticle, Section,
Academic_Standing.

75. STUDENT AWARDS:
SSAN*, Award, Date*.

76. STUDENT_HIST:
SSAN*, Name, Rank, PAFSC, Ed_Code, Sex, Entry Date,
DLpattute  Date, Service, Local ._Address, Address _Date,
Aero_Rating, Marital _Status, Ethnic _Group, CRE, CMAT,
Degree_Code.

81, THESES:
Thesis No*, Title, Thesis_ Sponsor, Classification,
First thhor, Second_Author, Subject, Thesis Pub Date,
DTIC No. Cleared For_| " Release.
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82. THESIS_SPONSORS:
Thesis_Sponsor*, Location.
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LOGICAL DATABASE VIEW FOR:

RESQURCE MANAGEMENT DIRECTORATE, BUDCET & ACCOUNTING (AFIT/ACB)

3. AFIT_COURSES:
Course*, Title, Description, Min Credit, Max Credit,
Special Crading, Sectioq_pontroiT Remarks, Lec Hrs,
Lab Hrs, Student Limit, Special Room Type.

4. AFSC:
AFSC*, Description.

5. ALLOWANCE PAYMENTS:
SSAN*, Allowance Type*, Date Paid*, Amount.

6. ALLONANCE/PAYMENI_?YPES:
Allowance Type*, Description.

11. BOOK ORDERS:
Author, Title, Order_No*, No Ordered, Date, Status.

14. CI_DATA:
SSAN*, Program, Output AFSC, Degree Code, Prior GPA,
Available Date, Prior_AFIT, “Departure_Reason,
Suspense Date, Legal Residence, Thesis Pay,
Suspense_Action, Status, Begin Date, C GPA, Term GPA.

15. CI_PROGRAMS:
Program*, Description.

17. COURSE TIMES:
Course*, Starting Time*, Day*, Quarter*, Year*, Room,
Building, Course_Status, Wait List No, Begin Date,
End Date.

% 18. CURRENT CI_PROGRAMS:
L! Location Code*, Program*, POC, DPhone.

25. ED_HIST:
SSAN*, College*, Begin Date, End Date, Degree Code,
Departure_Reason, Remarks.

e 27. EQUIPMENT:
E- Stock_No*, Description, Price, Date Ordered*,
Date Received, Availability, Office.

36, FOREIGN_STUDENTS_DATA:
1D No*, Service, Country, Funding.

37. GRADES:
SSAN*  Course*, Quarter*, Year*, Grade.
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39. INSTITUTION POCS:
Location_Code*, POC, DPhone.

40. INST PAYMENTS:
Location Code*, Date*, Payment_Type*, Amount.

41. LOCATIONS:
Location Code*, Location Name, Local Address.

?

44, MAJCOMS:
MAJCOMX MAJCOM Title.

46. MED PROGRAM:
SSAN*,  MCAT Score, MCAT Score Date, Degree Code,

Med Program, Accession Source.

48. MMEP:
Location Code*, Supporting Inst_Code.

50. MMEP_FUNDING:
Location Code*, Fund_Type*, No_Students.

52. OFFICES:
Office*, Office Title.

54. PCE:
Course*, Location Code*, MAJCOM* Student Limit,
No Students.

66. SCHOOL/EWI_DATA:
Location Code*, Servicing AFO, Tuition Rate.

74, STUDENTS:

SSAN*, Name, Rank, PAFSC, Ed_Code, DOR, Sex, DOB,
L Advisors_SSAN, Entry Date, DPhone, HPhone,
= Local Address, Foreign Service Ind, Service,
Depaf?ure Date, Security Clearanéz, Duty Location,

> Aero_Rating, Previous MAJCOM, Marital Status, TMST,
e Ethnic_Croup,  GRE, _ GMAT, Duty Title, Section,
- Academic_Standing.

(- 77. STUDENT PAYMENTS:

- SSAN*, ESA_No*, Date*, Payment Type*, Amount.

P

e 80. TDY:

o Destination*, SSAN*, Departure Date*, Return Date, .
L Estimated_Cost, Actual Cost,Fees, Per_Diem, Travel.
[

.

(¢

Appendix IG PAGE 30




LOGICAL DATABASE VIEW FOR:

EDUCATION PLANS & OPERATIONS (AFIT/ED)

l. ACADEMIC TITLES:
Academic_Title Code*, Academic Title.

2. AFIT_CALENDAR:
Day*, Month*, Year*, Starting Time*, Activity,
CC_Activity, Room*, Building*, POC, Remarks.

3. AFIT_COURSES:
Course*, Title, Description, Min Credit, Max Credit,
Special Crading, Section Control, Remarks, Lec_Hrs,
Lab Hrs, Student Limit, Special Room Type.

4. AFSC:
AFSC* | Description.

5. ALLOWANCE_PAYMENTS:
SSAN*, Allowance Type*, Date Paid*, Amount.

6. ALLOWANCE/PAYMENT_?YPES:
Allowance Type*, Description.

7. AUDIO VIS:
Title*, Tinme, Producer*, Speaker, Sub ject,
Production Date.

8. AWARDS:
SSAN*, Award, Date*.

9. BINDINGS:
Title*, Volume, Month, Year, Color No, Letter_Color.

10. BOOKS:
Title*, Author*, Publisher, No_Avail, Price, Office.

11. BOOK_ORDERS:
Author, Title, Order No*, No Ordered, Date, Status.

12, BOXES:
SSAN*, Box No*.

13. CHECKOUTS:
Call _No*, Patron_Name, ID No*, Due Date.

14, CI_DATA:
SSAN*, Program, Output AFSC, Degree Code, Prior GPA,

Available Date, PFio;_AFIT, _Departurq_Reason,
Suspense_Date, Legal Residence, Thesis_ Pay,
Appendix IG PAGE 31
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15.

16.

17.

18.

19.

20,

21.

22.

23.

24.

25'

26.

27.

28.

29.

T————

Suspense Action, Status, Begin Date, C GPA, Term_GPA.

CI_PROGRAMS:
Program*, Description.

COURSE_BOOKS :
Course*, Author*, Title*, No_Required, Quarter*,

Year*,

?

COURSQ_TIMES:
Course*, Starting Time*, Day*, Quarter*, Year*, Room,
Building, _Course_Status, Wait List _No, Begin Date,
End Date.

CURRENT_CI_PROGRAMS:
Location Code*, Program*, POC, DPhone.

CURRENT THESES:
SSAN*, Thesis No, Advisors SSAN, Readerl, Reader2.

DEGREES:
Degree_Code*, Description.

DECREE_ﬁOUCUT:
SSAN*, Degree Code, Major, Minor.

DE DATA:
SSAN*, DAFSC, Funct_Acct_Code, DOS, Arrival Date.

DUTY_OFFICER:
SSAN*, Duty, Credit Date, Duty Date.

ED_CODES:
Ed_Code*, Ed_Code Title.

ED_HIST:
SSAN*, College*, Begin Date, End Date, Degree_Code,
Departure Reason, Remarks.

ED_PLANS:
SSAN*, Course*, Quarter*, Year*, Credits.

EQUIPMENT:
Stock_No*, Description, Price, Date Ordered*,
Date Received, Availability, Office.

EXTRA_ DUTIES:
Extra Duty Code*, Extra Duty Title.

EXTRA DUTY_ROSTER:
SSAN*, Extra Duty Code*, Date.
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30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Al.

‘.2.

43.

44,

/.r).

FAC_BOARD:
SSAN*, Trouble Term, Quarter*, Year*, Trouble Year,
Reason, Initial_Analysis, Board_Action, Success,
Remarks.

FAC_BOARD STUD DATA:
SSAN*, Quarter*, Year*, UG _CGPA, GRE, GMAT, Term GPA,
C GPA, A Cred, B Cred, C Cred.

FAC_COURSES:
SSAN*, Course¥*, Quarter¥*, Year¥*, Instructor_No,
Group Contact_Hrs, Ind Contact_lirs.

FAC ED:
SSAN*® Primary Ed_Level, Secondary Ed Level,
Special Interest.

FAC_REPLACEMENT:
Pos No*, Office, DAFSC, Rank, Name, Arrival Date,
Degree Required, Academic_Specialty, Status, DPhone.

FAC_WORK:
SSAN*, Locatfon*, Rank*, Begin Date, End Date.

FOREIGM_STUDENTS_PATA:
ID No*, Service, Country, Funding.

CRADES:
SSAN*, Course*, Quarter*, Year*, Grade.

HOLDINGS :
Title*, Office*, Begin Date, End Date.

INSTITUT ION_POCS:
Location Code*, POC, DPhone.

INS T_PAYMENTS:
Location Code*, Date*, Payment_Type*, Amount.

LOCATIONS:
Location Code*, Location Name, Local Address.

LOCKEKS:
SSAN*, Locker_ No*.

LIBRARY_BOOKS :

Call No*, Title, Author.

MAJCOMS :
MAJCOM*, MAJCOM Title.

HED_pOARQ_CERTIFICATION:
SSAN*, Med_Spec_Code*, Certification Date, ANAT Score,
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PHYS Score, BIOCH_ Score, PATH Score, MICRO_ Score,
PHARM_Score, BEHSCI_Score, Score Date.

46. MED_PROGRAM:
SSAN* MCAT Score, MCAT_Score Date, Degree_Code,
Med Program, Accession_ Source.

47. MED_TOURS:
SSAN*, Med Spec_Code, LocatioqﬁCode*, Begin Date*,
End Date.

48. MMEP:
Location Code*, Supporting Inst C.de.

49. MMEP_CLASSROOMS:
Location Code*, Room*, Building*.

50. MMEP_FUNDING:
Location Code*, Fund Type*, No_ Students.

51. NON_STUDENTS:
Name, Card lio*, Organization, DPhone.

52. OFFICES:
Office*, Office Title.

53. PAST_COURSES:
SSAN*, College*, Course*, Grade, Quarter*, Year*.

54, PCE:
Course*, Location Code*, MAJCOM* | Student_ Limit,
No_Students.

55. PREREQUISITES:
Course*, Prerequisite*.

56. PRESENTATIONS:
SSAN*, Date*, Title, Location, Organization*, Subject.

57. PROFESSIONAL ORGS:

Org_Abbrev*, Org Name.

58. PROF_FAC_ORGCS:
SSAN*, Org Abbrev*.

59. [PROMOTION_STATS:
Board_Date*, Board Kind*, USAF, AFIT, USAF_Elig,
AFIT Elig.

60. PUBLICATIONS:

SSAN*,  Title*, Date, Subject, Source¥, Location,
Pub_Kind, Co_Auth Name.
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61. QUOTAS:
Ed_Code*, Quota Type*, YRl, YR2, YR3, YR4, YRS.

62. RESERVES:
Call No*, FAC_SSAN*, Date Reserved*.

63. RESIDENT_DATA:
SSAN* Last Organization, Duration, poc,
Emergency Address. ,

64. ROOMS:
Room*, Building*, Max Size, Special_ Room_Type.

65. ROOM SCHEDULE:
Day*, Month*, Year*, Starting Time*, Ending Time,
Room, Building*, Function.

66. SCHOOL/EWI_DATA:
Location Code*, Servicing AFO, Tuition Rate.

67. SECTION;
Section*, Graduation Date, Entry Date, No_Students,
Leader_SSAN, Advisors SSAN, Non AF.

68. SHORT COURSE:
Course*, Title, Begin Date*, End Date, Room*, Build-
ing*, Starting Time, Description.

69. SIUORT_STUDENTS:
SSAN*, Course*, Begin Date*, Name, Rank, Organization,
DPhone

70. SPOUSES:
Sponsors_SSAN*, Name, DOB, No Deps, Spouse_Type,
Military Spouse.

71. STAFF:
SSAN*, Name, Rank, IlPhone, DPhone, Room, Office,
Pos No, Duty Title, Date_Assigned, Departure Date,
Local_Address, DOB, DOR, Acad_Title Code, DOAR,
Marital Status, Sex, PAFSC, DAFSC, Ethnic_Group, Ser-
vice, Photo Date, Security Clearance, TMST,
Previous MAJCOM.

72, STAFF DE DATA:
SSAN¥, Tourse_Directed*.

73. STAFF_POSITION DATA:
Pos_No*, SSAN, Ed Codc_Required, Ed_Code_Assigned,
Degree_Level Required, Degree_Level Assigned.

74, STUDENTS:
SSAN*, Name, Rank, PAFSC, Ed_Code, DOR, Sex, DOB,
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Advisors_SSAN, Entry Date, DPhone, HPhone,
Local Address, Foreign Service Ind, Service,

Departure Date, Security Clearance, Duty Location,
Aero_Rating, Previous MAJCOM, Marita) Status, TMST,
Ethnic_Croup, GRE, GMAT, Duty Title, Section,

Academic_Standing.

75. STUDENT_AWARDS:

76.

77.

78.

79.

80.

81.

SSAN*, Award, Date®.

STUDENT_HIST:
SSAN*, Name, Rank, PAFSC, Ed Code, Sex, Entry Date,
Departure Date, Service, Local Address, Address Date,
Aero_Bathﬁ, Marital Status, Etﬁhic_proup, GRE, TGMAT,
Degree_Code.

STUDENT_PAYMENTS:
SSAN*, ESA_No*, Date*, Payment Type*, Amount.

STUDENT_SCHED:
SSAN* | Course*.

SUBSCRIPTIONS:
Title*, Check_In, Renewal Date, Price,
Expiration Date, Requester, Begin Date,

Follow Up Date, Follow Up_Remarks.

TDY:
Destination*, SSAN*, Departure Date%*, Return Date,
Estimated Cost, Actual_Cost,Fees, Per_Diem, Travel.

THESES:
Thesis No*, Title, Thesls Sponsor, Classification,

First_Author, Second Author, Subject, Thesis_Pub Date,
DTIC No, Cleared_For_Release.
1 82. THESIS_ﬁPONSORS:
e Thesis Sponsor*, Location.
- _
-
S
b
- RELATIONS PERTAINING TO THE REGISTRARS INFORMATION
g .
Fi
- A3. COURSE_GRADES:
;_ SSAN*, CourseX*, Grade_Type, Grade, Prior_Grade,
5 Registered lrs, Earned_llrs, Qual _Pts, Drop_Reason,
- bate.
3
| 84. COURSF_STATS:
9 e Course*, Proj Enrollment, !lin Enrollment, No_Enrolled,
E Demand, Drops, Wait_List No, No_Not Registered,
h
’ .
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No_Added, No Audits.

85. GMAT_SCORES:

SSAN*, Total.

86. CRE SCORES:

SéxN*, Verbal, Quantitative, Total.

87. RR DATA:

STAN*, Manning_Code, Output_MAJCOM, UG_CGPA,
Degree_Code, Prior_ AFIT, Folder Location,
Departure Reason, Admission Action, Transfer Ind,

Prev_CPA,” C GPA, GCRE Ind, GMAT Ind, Re_Admit_ Term,
Academic_Elig, Calc_Required_Term, Degree_Checkout,
Admin_llold, Re_Admit Year, Calc_Required_Year.

88. TRANSFERS:

@

. sy

SSAN*, Location_Code¥*, TRF_Hrs, TRF_Qual Hrs,
TRF_Qual_Pts, Begin Date, Quarter, TRF_In Date,
TRF_End Date, 0ld Code.
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LOGICAL DATABASE VIEW FOR:

SCHOOL OF SYSTEMS & LOCISTICS (AFIT/LS)

l. ACADEMIC TITLES:
Academic_Title Code*, Academic_Title.
2. AFIT_CALENDAR:
Day*, Month* Year¥, Starting Time¥*, Activity,
CC_Activity, Room*, Building*, POC, Remarks.
3. AFIT_COURSES:
Course*, Tirle, Description, Min Credit, Max Credit,
Special Grading, Section Control, Remarks, Lec_Hrs,
Lab_lrs, Student Limit, Special_Room_Type.
4. AFSC:
AFSC*, Description.
S ALLOWANCE PAYMENTS:
SSAN*, Allowance_Type*, Date Paid*, Amount.
6. ALLOWANCE/PAYMENT TYPES:
Allowance Type*, Description.
8. AWARDS:
SSAN*, Award, Date*.
10, BOOKS:
Title*, Author*, Publigher, No_Avail, Price, Office.
11, BOOK_ORDERS:
Author, Title, Order_No*, No Ordered, Date, Status.
12, BOXES:
SSAN®, Box_No*.
16. COURSE_BOOKS:
Course*, Author*, Title¥*, No_Required, Quarter*,
Year*,
17. COURSE_TIMES:
Course*, Starting Time*, Day*, Quarter*, Year*, Room,
Building, course_Status, Wait List No, Begin Date,
End Date.
19. CURRENT TIHESES:
SSAN*, Thesis No, Advisors SSAN, Readerl, Reader2.
Appendix IC PAGE 38
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DEGREE_SOUGHT:
SSAN*, Degree Code, Major, Minor.

24. ED_CODES:
Ed_Code*, Ed_Code Title.
25. ED_HIST:
SSAN*, College*, Begin Date, End Date, Degree Code,
Departure_Reason, Remarks.
26. ED_PLANS:
SSAN*, Course®, Quarter*, Year*, Credits.
27. EQUIPMENT:
Stock No*, Description, Price, Date Ordered*,
Date_Received, Availability, Office.
28. EXTRA_DUTIES:
Extra Duty Code*, Extra Duty Title.
29, EXTRA DUTY ROSTER:
SSAN*, Extra Duty Code*, Date.
30. FAC BOARD:
SSAN*, Trouble Term, Quarter*, Year*, Trouble Year,
Reason, Initial_Analysis, Board_Action, Success,
Remarks.
31, FAC_BOARD STUD DATA:
SSAN*, Quarter*, Year*, UG_CGPA, GRE, CMAT, Term GPA,
C GPA, A Cred, B Cred, C Cred.
32. FAC_COURSES:
N SSAN*, Course*, Quarter*, Year*, Instructor_No,
o Croup Contact lirs, Ind_Contact Hrs.
2 33. FAC_ED:
> SSAN*, Primary Ed_Level, Secordary Ed Level,
Special Interest.
. 34, FAC_REPLACEMENT:
f Pos No*, Office, DAFSC, Rank, Name, Arrival Date,
: Degree_Required, Academic_Specialty, Status, DPhone.
? 35. FAC_WORK:
. SSAN*, Location*, Rank*, Begin Date, End_Dace.
36. FOREIGN STUDENTS DATA:
ID No*, Service, Country, Funding.
' — 37. GRADES:
: SSAN*, Course*, Quarter*, Year*, Grade.
Appendix IGC PACE 39
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41,

42.

44,

52.

53.

54.

55.

56.

57.

58.

60.

63.

64.

65.

67.

68.

LOCATIONS:
Locatioq_pode*, Location_Name, Local Address.

LOCKERS:
SSAN*, Locker_No*.

MAJCOMS :
MAJCOM*, MAJCOM Title.

OFFICES:
Office*, Office Title.

PAST;FOURSESE
SSAN*, College*, Course*, Crade, Quarter*, Year*.

PCE:
Course*, Location_Code*, MAJCOM* | Student Limit,
No_Students.

PREREQUISITES:
Course*, Prerequisite*.

PRESENTATIONS:
SSAN*, Date*, Title, Location, Organization*, Subject.

PROFESSIONAL ORGS:
Org_Abbrev*, Org Name.

PROF_FAC_ORGS:
SSAN*, Org Abbrev*.

PUBLICATIONS:
SSAN®*, Title*, Date, Subject, Source*, Location,
Pub Kind, Co_Auth Name.

RESIDENT_DATA:
SSAN* Last_Organization, Duration, DOC,
Emergency Address.

ROOMS :
Room*, Building*, Max Size, Special Room Type.

ROOM_SCHEDULE :
Day*, Month*, Year*, Starting Time*, Ending_Time,
Room, Building*, Function.

SFCTION:
Section*, CGraduation Date, Entry Date, No Students,
Leader_SSAN, Advisors_SSAN, Non_AF.

SHORT_COURSE:
Course*, Title, Begin Date*, End Date, Room*, Build-
ing*, Starting_Time, Description.
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69.

70.

71.

73.

74'

75.

76.

78.

80.

81.

SHORT STUDENTS:
SSAN*, Course*, Begin Date*, Name, Rank, Organization,
DPhone

SPOUSES:

Sponsors SSAN*, Name, DOB, No Deps, Spouse Type,
Military Spouse. -

STAFF: )
SSAN*, Name, Rank, 1HPhone, DPhone, Room, Office,
Pos No, Duty Title, Date Assigned, Departure Date,
Local Address, DOB, DOR, Acad Title Code, DOAR,
Marital Status, Sex, PAFSC, DAFSC, Ethnic_Group, Ser-
vice, Photo_Date, Security Clearance, TMST,
Previous MAJCOM.

STAFF_POSITION DATA:

Pos No* SSAN Ed_Code_Required, Ed_Code_Assigned,
Degree Level Required Degree Level Assigned.

STUDENTS :
SSAN*, Name, Rank, PAFSC, Ed Code, DOR, Sex, DOB,
Advisors_SSAN, Entry Date, DPhone, liPhone,
Local Address, Foreign Service Ind, Service,

Departure Date, Security Clearance, Dbuty Location,
Aerq_Rating, Previous_| MAJCOM, Marital Status, TMST,
Echnic Group, GRE, CMAT, Duty Title, Section,
Academic_Standing. -

STUDENT AWARDS:

SSAN*, Award, Date*.

STUDENT HIST:

SSAN*,—Name, Rank, PAFSC, Ed Code, Sex, Entry Date,
Departure Date, Service, Local Address, Address Date,
Aero_Rating, Marital Status, Ethnic_Croup, GRE, GMAT,
Degree_Code.

STUDENT_SCHED:
SSAN*, Course*,

TDY:
Destination*, SSAN*, Departure Date¥*, Return Date,

Estimated Cost, Actual Cost Fees, Per Diem, Travel.

THESES:
Thesis No*, Title, Thesis ,_Sponsor, Classification,
First Author, Second Author Subject, Thesis_Pub_Date,
DTIC No, Cleared For Releaqe.

82. THESIS_SPONSORS:

Thesis_Sponsor*, Location.
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RELATIONS PERTAINING TO THE REGISTRARS INFORMATION

83. COURSE_GRADES:
SSAN*, Course*, Crade Type, ' Grade, Prior Crade,
Registered Hrs, Earned_Hrs, Qual_Pts, Drop Reason,
Date.

84. COURSE STATS:
Course*, Proj Enrollment, Min Enrollment, No_Enrolled,
Demand, Drops, Wait List No, No Not_ Registered,
No_Added, No_Audits.

85. GMAT_SCORES:
SSAN*, Total.

86. CRE_SCORES:
SSAN*, Verbal, Quantitative, Total.
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1. ACADEMIC_TITLES:
Academic_Title Code*, Academic_Title.
2. AFIT_CALENDAR:
. Day*, Month*, Year*, Starting Time*, Activity,
- CC Activity, Room*, Building*, POC, Remarks.
» - .
5 3. AFIT_COURSES:
f‘ Course*, Title, Description, Min Credit, Max Credit,
F‘ Special Grading, Section Control, Remarks, Lec Hrs,
= Lab Hrs, Student Limit, Special Room Type.
= 4. AFSC:
;j AFSC*, Description.
=% 5. ALLOWANCE_PAYMENTS:
= SSAN*, Allowance Type*, Date Paid*, Amount.
6. ALLOWANCE/PAYMENT TYPES:
F‘! L Allowance Type*, Description.
o —
A 0. 7. AUDIO_VIS:
W Title*, Time, Producer*, Speaker, Sub ject,
=5 Production Date.
2 8. AWARDS:
! SSAN®, Award, Date*.
' 10. BOOKS:
3 Title*, Author*, Publisher, No_Avail, Price, Office.
=
- 11. BOOK_ORDERS:
E’ Author, Title, Order_ No*, No_Ordered, Date, Startus.
12. BOXES:
. SSAN*, Box_No*.
3 16. COURSE_BOOKS :
.! Course*, Author*, Title*, No_Required, Quarter*,
fj Year*.
= 17. COURSE_TIMES:
- Course*, Starting_Time*, Day*, Quarter*, Year*, Roonm,
- Building, Course_Status, Wait List_No, Begin Date,
»! . End_Date.
- 19. CURRENT_THESES:
-
E:.- Appendix IG PAGE 43
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SCHOOL OF ENGINEERING (AFIT/EN)
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20.

21.

24,

25.

26.

27.

28.

29.

30.

31.

J2.

33.

34,

35,

T —— T " - — T

SSAN* Thesis No, Advisors SSAN, Readerl, Reader2.

DEGREES:
Degree Code*, Description.

DEGREE_SOUGIT:
SSAN*, Degrce Code, Major, Minor.

?

ED_CODES:
Ed_Code*, Ed_Code Title.

ED_HIST:
SSAN*, College*, Begin Date, End_Date, Degree Code,
Departure Reason, Remarks.

ED_PLANS: ,
SSAN*, Course*, Quarter*, Year*, Credits.

EQUIPMENT:

Stock_No*, Description, Price, Date Ordered*,
Date Received, Availability, Office.

EXTRA_DUTIES:
Extra Duty Code*, Extra Duty Title.

EXTRA_DUTY_ ROSTER:
SSAN*, Extra Duty Code*, Date.

FAC BOARD:

SSXN*, Trouble Term, Quarter*, Year*, Trouble Year,
Reason, Initial Analysis, Board_Action, Success,
Remarks.

FAC_BOARD_STUD DATA:

SSAN*, Quarter*, Year*, UG_CCPA, GRE, GMAT, Term GPA,
C_GPA, A Cred, B_Cred, C Cred.

FAC_COURSES:
SSAN*, Course¥*, Quarter*, Year*, Instructor_No,
Group_Contact_Hrs, Ind Contact_Hrs.

FAC_ED:
SSAN* Primary Ed_Level, Secondary Ed_Level,
Special Interest.

FAC_REPLACCMENT:
Pos No*, Office, DAFSC, Rank, Name, Arrival Date,
LVegree Required, Academic_Specialty, Status, DPhone.

FAC_WORK:
SSAN*, Location*, Rank*, Begin Date, End Date.
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Pt 36. FOREICN_STUDENTS DATA:
N 1D_No*, Service, Country, Funding.
- 37. GRADES:
: SSAN*  Course*, Quarter*, Year*, Crade.
41. LOCATIONS:
Location_Code*, Location Name, Local_ Address.
R 42. LOCKERS:
r. SSAN*, Locker No*.
o 44. MAJICONMS:
_-‘- MAJCOM*, MAJCOM Title.
20 52. OFFICES:
- Office*, Office Title.
r
i 53. PAST_COURSES:
_ SSAN*, College*, Course*, Grade, Quarter*. Year¥*.
p-#e '
54. PCE:
X Course*, Location Code*, MAJCOM* Student Limit,
L No_Students.
55. PREREQUISITES:
Course*, Prerequisite¥*.
56. PRESENTATIONS:
SSAN*, Date*, Title, Location, Organization*, Subject.
57. PROFESSIONAL ORGS: )
Org_Abbrev*, Org Name.
58. PROF_FAC_ORGS:
SSAN*, Org_Abbrev*.
60. PUBLICATIONS:
SSAN*, Title*, Date, Subject, Source%*, Location,
Pub _Kind, Co_Auth_Name.
63. RESIDENT_DATA:
SSAN*, Last_Organization, Duration, DOC,
Emergency Address.
= 64. ROOMS: :
o Room*, Building*, Max_Size, Special Room Type.
S 65. ROOM_SCHEDULE:
L_‘ Day*, Month*, Year*, Starting Time*, Ending_Time,
b - Room, Building*, Function.
- 67. SECTION:
Fd Appendix IG PAGE 45
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Section*, Graduation Date, Entry Date, No_Students,
Leader_ SSAN Advisors SSAN, Non 4 AF.

68. SHORT_COURSE:
Course*, Title, Begin Date*, End Date, Room*, Build-
ing*, Starting_Time, Description.

69. SHORT_STUDENTS:

SSAN*, Course*, Begin Date*, Namg, Rank, Organization,
DPhone

70. SPOUSES:
Sponsorq_SSAN*, Name, DOB, No_Deps, Spouse_Type,
Military Spouse.

71. STAFF:
SSAN*, Name, Rank, HPhone, DPhone, Poom, Office,
Pos_No, Duty Title, Date Assigned, Departure Date,
Local Address, DOB, DOR, Acad Title Code, DOAR,
Marital Status, Sex. PAFSC, DAFSC, Ethnic_Croup, Ser-

vice, Photo Date, Security Clearance, TMST,
Previous_ﬂAJCG1.

73. STAFF_POSITION DATA:
Pos No*, SSAN, Ed_Code Required, Ed Code_Assigned,
Degree Level Required, Degree_Level Assigned.

74, STUDENTS:

SSAN*, Name, Rank, PAFSC, Ed Code, DOR, Sex, DOB,
Advisors SSAN, Entry Date, DPhone, liPhone,
Local_AdEress, Foreign Seryice Ind, Service,
Departure Date, Security Clearance. - Duty_Location,
Aero Rating, Previous MAJCOM, Marital Status, TMST,
Ethnic_Croup, CRE, ~ GMAT, Dbuty Title, Section,
Academic_Standing.

75. STUDENT_AWARDS:
SSAN*, Award, Date*.

76. STUDENT HIST:
SSAN*, Name, Rank, PAFSC, Ed Code, Sex, Entry Date,
Departure Date, Service, Local _Address, Address | _Date,
Aero Rating, Marital Status, Ethnic _Gronp, GRE, TGMAT,
Degree Code.

78. STUDENT_SCHED:
SSAN®, Course®*,

80. TDY:
Destination*, SSAN*, Departure Date*, Return Date,
Estimated_Cost, Actual Cost,Fees, Per Diem, Travel.

8l1. THESES:
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Thesis No*, Title, Thesis_Sponsor, Classification,
First_Author, Second_Author, Subject, Thesis_Pub Date,
OTIC No, Cleared_For Release,

82. THESIS SPONSORS:

Thesis Sponsor*, lLocation.

RELATIONS PERTAINING TO THE REGISTRARS INFORMATION

83. COURSE_GRADES:
SSAN*, Course*, Crade_Type, Crade, Prior_Crade,
Registered lirs, Earned Hrs, Qual_Pts, Drop_Reason,
Date.

84. COURSE STATS:
Course*, Proj_Enrollment, Min_Enrollment, No_Enrolled,
Demand, Drops, Wait_List No, No Not Registered,
No Added, ko Audits.

85. GMAT_SCORES:
SSAN*, Total.

2 86. GKE_SCOKES:

SSAN*, Verbal, Quantitative, Total.
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LOGICAL DATABASE VIEW FOR:

AFIT BOOKSTORE

2. AFIT CALENDAR:
Day*, Month¥*, Year*, Starting Time%*, Activity,
CC Activity, Room*, Building*, POG, Remarks.
L 10. BOOKS:
g Title*, Author*, Publisher, No Avail, Price, Office.
- 11. BOOK ORDERS:
E‘ Author, Title, Order No*, No Ordered, Date, Status.
- 16. COURSE BOOKS:
Course*, Author*, Title*, No Required, Quarter*,
Year*.
27. EQUIPMENT:
Stock No*, Description, Price, Date Ordered*,
Date Received, Availability, Office.
32. FAC COURSES:
SSAN*, Course¥*, Quarter*, Year¥*, Instructor No,
Group Contact lrs, Ind Contact Hrs.
-
F 4
F-
l.‘
.
]
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19.

27.

32.

33.

34.

35.

44.

52.

56.

57.

LOGICAL DATABASE VIEW FOR:

PROFESSIONAL DEVELOPMENT (AFIT/NR)

ACADEMIC TITLES:
Academic Title Code*, Academic Title.

AFIT CALENDAR:
Day*, Month*, Year*, Starting Time*, Activity,
CC Activity, Room*, Building¥*, POC, Remarks.

AFSC:
AFSC*, Description.

AWARDS:
SSAN*, Award, Date*.

CURRENT THESES:
SSAN*, Thesis No, Advisors_SSAN, Readerl, Reader2.

EQUIPMENT:
Stock No*, Description, Price, Date_Ordered*,
Date Received, Availability, Office.

FAC_COURSES:
SSAN*, Course*, Quarter*, Year*, Instructor No,
Croup_Contact_l.is, Ind _Contact_lirs.

FAC ED: N
SSAN® Primary Ed Level, Secondary Ed Level,
Special Interest.

FAC_REPLACEMENT:

Pos No*, Office, DAFSC, Rank, Name, Arrival Date,
Degree_Required, Academic_Specialty, Status,
DPhone.

FAC_WORK:
SSAN*, Location*, Rank*, Begin Date, End_Date.

MAJCOMS :
MAJCOM*, MAJCOM_ Title.

OFFICES:
Office*, Office Title.

PRESENTATIONS:
SSAN*, Date*, Title, Location, Organization*, Sub-
ject.

PROFESSIONAL ORGS:
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Org_Abbrev*, Org Name.

PROF_FAC_ORGS:
SSAN*, Org Abbrev*®.

PROMOTION STATS:

Board Date*, Board Kind*, USAF, AFIT, USAF Elig,
AFIT Elig.
PUBLICATIONS:

SSAN*, Title*, Date, Subject, Source*, Location,

Pub_Kind, Co_Auth Name.

ROOMS :

Room*, Building*, Max Size, Special_ Room Type.

ROOM_SCHEDULE :
Day*, Month*, Year¥*,

Starting Time*,
Room, Building¥*,

Ending Time,
Function.

SPOUSES:
Sponsors SSAN*, Name, DOB,

R No_Deps,
Military Spouse.

Spouse_Type,

STAFF:
SSAN*, Name, Rank, HPhone, DPhone, Room, Office,
Pos No, Duty Title, Date Assigned, Departure Date,

Local Address, DOB, DOR, Acad_Title Code, "DOAR,
Marital _Status, Sex, PAFSC DAFSC, Ethnic _Group,
Service, Photo Date, Security Clearance, TMST,
Previous MAJCOM. .

STAFF_POSITION_DATA:
Pos_No*, SSAN, Ed Code Required, Ed_Code_Assigned,
Degrec Level Required Degree_ Level Assigned.

TDY:
Destination*, SSAN*, Departure Date*, Return Date,
Estimated Cost, Actual Cost,Fees, Per Diemn,
Travel.

THESES:
Thesis No*, Title, Thesis Sponsor, Classification,

First_Author, Second_Author, Sub ject,
Thesis Pub_Date, DTIC_No, Cleared For Release.

Thesis Sponsor*, Location.
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" RELATION qry ESTIMATION FACTORS EY_ SOURCE
'“ 1 12 CONSTANT SE
L~ 2 2400 10/day * 5 days/wk * 12 wks/qtr * 4 qtr/yr AE
(see note 1)
o 3 563 Total resident courses in the AFIT catalog; AC
CONSTANT
p 4 549 MPC AFSCs; CONSTANT AC
L 5 931 AFIT/EN only; CONSTANT SE
i 6 6 3/EN + 3/CI; CONSTANT SE
! 7 250 CONSTANT SE
8 250 CONSTANT AE
9 2000 CONSTANT SE
3. 10 20000 200 courses/qtr * 25 books/course * 4 qtr/yr AE
- 11 800 1/course * 200 courses/qtr * 4 qtr/yr AE
- 12 1013 EN & LS only; CONSTANT AC
E 13 500 Daily average from LD; CONSTANT SE
x 14 4058 All CI students listed on the 8 Sep 82 SAR; SE
Lq- CONSTANT
% 15 2400 400 institutions * 6 programs/institution SE
CONSTANT
- 16 1600 2 books/course * 200 courses/qtr * 4 qtr/yr AE
- 17 1600 2 times/course * 200 courses/qtr * 4qtr/yr AE
= 18 121 CI catalog; CONSTANT AC
h 19 500 CONSTANT AE
l 9% 20 500  CONSTANT AE
- 21 5200 1063 EN & LS students + 4058 CI students + ROF; SE
Sep 82 SAR; CONSTANT
- 22 2140 2096 DE students + 40 DE staff + ROF; CONSTANT SE
o 23 134 CONSTANT ' SE
= 24 100 CONSTANT SE
u 25 1000 995 EN & LS resident students + ROF; CONSTANT; SE
: (Note: Part time students not counted);
= 8 Sep 82 SAR
- 26 20000 1000 EN & LS students * 20 entries/student; AE
3 CONSTANT
k'; pu 27 500 CONSTANT AE
- 28 255 DA duty roster; CONSTANT AC
r- 29 270 DA duty roster; CONSTANT AC
- 30 100 CONSTANT SE
. K} 250 100/year * 2.5/student; CONSTANT SE
- 32 2700 225 EN, LS & DE faculty (includes ROF) * 3 SE
courses per faculty/qtr * 4 qtr/yr
33 225 225 Total faculty (includes ROF); CONSTANT SE
34 25 CONSTANT AE
35 1800 225 faculty members * 8/faculty member SE
CONSTANT
36 34 8 Sep 82 SAR; CONSTANT SE
37 16000 1000 resident students * 4 courses/student AE
o - * 4 qtrs/yr
38 1000 CONSTANT SE
39 400 1/institute * 400 institutes; CONSTANT SE
Appendix 1i PAGE 1
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- 40 2400 400 institutes * 6/institute; CONSTANT SE
- 41 40000 CONSTANT AE
(| 42 795 CONSTANT AC
z 43 81320 80000 books with call no.s + (110 new books/mo. SE
g * 12 mo./yr.)

N 44 14 CONSTANT AE
}: 45 1000 (440 CIM students+ROF) *2 Med Certifications/ SE
s student; 8 Sep 82 SAR; CONSTANT
I! 46 1867 440 CIM students + 1427 AFUPSP students; SE
5 8 Sep 82 SAR; CONSTANT

3 47 5600 (440 CIM students + 1427 HPSP students) * AE
E. 3 tours/student; CONSTANT

. 48 6’ CONSTANT SE
- 49 10 CONSTANT AE
T! 50 24 6 MMEP programs * 4 fund types/program yA
= 51 700 CONSTANT SE
} 52 100 AFIT Staff Directory, Oct 81; CONSTANT AC
- 53 hatetat el NOT INCLUDED IN ESTIMATION AE
1 54 128 AFIT catalog (LS + DE + EN + PCE courses); AC
“ CONSTANT

LY 55 1029 ((563 resid. courses * 807 with prerequisites) AE

* 2 prerequisites/course) + ((128 PCE courses *
50 2 with prerequisites) * 2 prerequisites/
course) + ROF

56 2700 225 faculty members * 3/member/qtr * 4 qtr/yr AE
- . 57 200 CONSTANT SE
m gr 58 1125 225 faculty members * 5/person; CONSTANT SE
K 59 100 CONSTANT AE
60 675 225 faculty members * 3/person; CONSTANT AE
61 200 (100 quotas (1/ED Code)) * 2 types of quotas; SE
CONSTANT '
62 3000 CONSTANT SE
63 1000 995 resident students + ROF; CONSTANT SE
64 130 LS + EN + Bldg 125 schedulable rooms + ROF; AC
CONSTANT
65 135200 130 rooms * 4 events/room/day * 260 school AE
days/yr; CONSTANT
66 475 400 schools + 75 EWI locations; CONSTANT SE
67 52 CONSTANT SE
68 128 AFIT catalog; EN + LS + DE PCE courses; AC
CONSTANT
69 13000 2096 DE ('82) + 9000 i.> ('83) + 1800 EN ('82) SE
+ ROF; CONSTANT
70 1000 CONSTANT AE
n 578 All staff listed on 8 Sep 82 SAR; CONSTANT SE
72 30 30 courses * 1 director/course; CONSTANT SE
73 578 Same as 71 SE
74 5058 995 resident students + ROF + 4058 CI students; SE
8 Sep 82 SAR; CONSTANT
75 250 CONSTANT AE
L 76 ~~=-  NOT INCLUDED IN ESTIMATE AE
. 77 10000 CONSTANT SE
18 16000 1000 students * 4 courses/student/qtr * AE

Appendix IH PAGE 1{
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1. * indicates multiplication, e.g. 4 * 5 means 4 times 5. 2.
are for the databasz at the end of the first year of
operation.

4 qtrs/yr; CONSTANT
1400 CONSTANT
1125 225 faculty members * 5 TDYs/member/yr;
CONSTANT
5400 5121 + 1 yr estimated growth + ROF
50 CONSTANT
NOT INCLUDED IN ESTIMATE
NOT INCLUDED IN ESTIMATE
NOT INCLUDED IN ESTIMAl:
NOT INCLUDED IN ESTIMATE
NOT INCLUDED IN ESTIMATE

NOT INCLUDED IN ESTIMATE

These

PAGE 1ii

SE
AE

SE
AE
AE
AE
AE
AE
AE

AE

estimates

COMMENTS ON THE TERMS USED IN THIS LIST MAY BE FOUND ON THE FOLLOWING PAGE
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TERMINOLOGCY EXPLANATION

STAFF ESTIMATE (SE)
Some staff or faculty member from the appropriate department provided
either the estimate shown or the major input for arriving at it.

?

AUTHORS ESTIMATE (AE)
The authors estimated the figure(s) based upon available inforuation or
experience.

ACTUAL COUNT (AC)
The estimate shown was arrived at by counting the appropriate raw data.

8 Sep 82 SAR
The 8 Sep 1982 copy of the Significant Activities Report published by
AFIT/DP for AFIT/DA.

CONSTANT
The estimate represents a value which is relatively independent of time.
It could be an average or an actual value which remains steady.

ROUND OFF FACTOR (ROF)
Any estimate which has this factor was rounded up to a value which was
easier to use in calulations. (e.g. 900, 990 and 995 all would be rounded

up to 1000)
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MISSING DATA ELEMENTS FOR:

AFIT/LS

STUDENT DATA: Place of Birth, Religion, Childrens names, GRE/GMAT scores
(other than totals), projected assignment, GPA, Training report data,
transcript (explicit)

FACULTY DATA: Dependent Names, Religion, Parking space assignment, PME
data, Teaching hours

AWARDS: Criteria .-for selection, date award should be submitted
COURSE DATA: Course Qutline
PROBATION STATUS: Name, Date Entered

END OF COURSE CRITIQUES: Name, Student Status (PCE or grad), Course
Number & Offering, Date critique completed

END OF PROGRAM CRITIQUES: Name, Student Status, (PCE or grad), Date cri-
tique completed

SURVEY OF CRADUATES: Student Name, Duty Tiltle/Assignment, Datc survey
completed, Name of Supervisor

SURVEY OF SUPERVISOR OF GRADUATES: (Same as SURVEY OF GRADUATES)
BUDGET: School, department, EEIC, FY allocation, Quarterly allocation
PCY. STUDENT LOAD: Requirements, Quotas, Fill Rate

PART TIME STUDENTS: Students Program

SUSPENSE LIST: Date, Project due

OTHER GENERAL TYPES OF DATA REQUESTED BY AFIT/LS:

Faculty-Staff positions which are open.
Ceneral Registrar type data.
Recall Roster.

For all military faculty members, all MPC data which 1is not already
acounted for in the design.

All the UMD data for the faculty and staff so they can "HANAGE THEIR
VACERCIES", e.g. Name, Position Number, AFSC, Remarks
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SF52 Data: WHEN PASSED TO: ED DATE:
WHEN PASSED TO: DET 10 DATE:
WHEN PASSED TO: CLASSIFICATION DATE:
WHEN PASSED TO: HIRING DATE:
WHEN PASSED TO: ACTIVITY FuR DATE:
. HIRING

OTHER IMPORTANT COMMENTS:

Colonel Smith expressed the following concerns:
l. Decide on our database management system fast. Try to get a free
one so we don't get hung up in procurement.

2. Save us some fields so we can add data elements later.
3. Please don't centralize just for the sake of centralization. If

we do, it will bog down and become useless because it is too hard to
make changes. Keep it user friendly by making it user specific.

(NOTE: Data on items missing at the LS divisiun level includes only that
data which was not already listed above for the directorate.)

OFFICE SYMBOL: LSY

Expended TDY money as part of department budget.

Validated Advanced Academic Degree (AAD) positions in USAF by major com-
mand .

Validated Advanced Academic Degree (AAD) positions filled by compatible
AAD holders.

Assignment of numbers of AFIT degree program graduates to AAD positions
and to non~AAD positions.

OFFICE SYMBOL: LSM

Thesis abstact.

Manpower authorization data by grade, AFSC, FYQTR, position number.

Personnel data matched by position number, for both wmilitary and civi-
lian.

Planning factors for TDY and budget estimation requirements (Common loca-
tions). Data required includes locations and airfares (both military and
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civilian), perdiem (both .iflitary and civilian), and average registration
fees.

Additional student data: output assignment, including command and loca-
tion, output AFSC, and duration of output assignment. (Tie to MPC
required)

Requirements for advanced academic degrees. Capabllity required to

obtain: a) number of academic degree requirements by speciality code b)
number of graduates in the inventory possessing the degree code.

OFFICE SYMBOL: LSP

Contract regulation manuals.

OFFICE SYMBOL: LSB

Data on faculty consulting/research interest or activities (including a
keyword search facility).

Data on faculty teaching interests and activities.
Compendium of people in AFIT Speakers Bureau.

Data on quality circles, e.g., literature references, consultants, con-
tacts Current address for any student ever at AFIT.

Data from a proposed learning style questionnaire to be given to all
incoming students.

Data from a teaching style questionnaire to be given to all faculty.

The data and the ability to isolate it for students in teleteach and can-
did classroom courses.

Data on all previous work experience of all students and staff
(residents).

Thesarus of keywords for the database as a whole.
Data on student/faculty hobbies.
Student housing requirements.

Emergency phone pyramid.
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MISSING DATA ELEMENTS FOR:
AFIT/EN

STUDENT DATA: Place of Birth

STAFF: Dependent names, Religion, all previous academic ranks, profes-

sional development data, honors (1f not recorded in AWARDS), professional
registration, civil organizations.

COURSE DATA: Course Outline

General Registrar type data

Past faculty coufse assignment data

FACULTY REPLACEMENTS: Name of person being replaced

(NOTE: Data listed as missing at the division level does not include data
already listed at the EN directorate level)

OFFICE SYMBOL: ENA

Authorization figures for EN manpower report (Manning figures will be
available 1in the database as designed, assuming that secretaries and
technicians are considered to be staff and are distinguishable from each
other, and are both entered into the STAFF relation.)

Maintenance cost data.

Telephone Control Report data.

For students and staff, data on the type of security investigation that
has been completed on them, as well as their clearance level and the date
their security clearance was completed.

Data on those students currently in Phd programs and scheduled for AFIT
faculty positions.

AF Form 991 data.
AF Form 379 data.
AF Form 1098 data.

SF 971 datca.

Data for tracking status of supplies, equipment, maintenance, reimburse-
ments, and OA's.
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OFFICE SYMBOL: ENP

IMPORTANT COMMENTS:

ENP would agree to storing data on their staff in the database only {f
they had total control over the data, including limiting access to the
data only to ENP.

OFFICE SYMBOL: ENG

PUB DATA: page numbers

COURSE DATA: Classification

OFFICE SYMBOL: ENS

Data for training reports.

AFIT Porm 89 data.

OFFICE SYMBOL: ENY

STUDENT DATA: Religion

DISSERTATION DATA

GRADES: Indicator on grade data telling that the given grade was for a
repeat of the class.

COURSE DATA: ABET catagory
PAST COURSES: ABET Catagory

FOREIGN STUDENT DATA: TOEFL score

Consortium cross registration data

Appendix 1J PAGE 5




DA A R
B Y

RSO 2 R )
. LR

P IR
: e

MISSING DATA ELEMENTS FOR:
AFIT/LD

Ability to search thesis data using subject keywords.
PUB DATA: Report Number, AD Number, Volume, Issue, Pages.
BOOKS: Publisher, Edition, Price, ISBN number, Requester.

Recurring data for serial updates: Volume, Edition, Date (month pub-
lished).

HOLDINGS: Author, Title, Subject, Copyright late, Call Number, Location
(Bldg number), Volumes &/or Editions (as required). Includes titles of
conference and symposium proceedings and series listings.

Circulation: Registration student name, card number, class, date
registered, date registration expires. For non-students, date registered
and date registration expires.

Data on Balance record of library acquisitions by: library, type books,
type bound periodicals, theses.

Data on fund commitments by school and for: books/periodicals, deposit
accounts, binding, computer services.

AF 971 data with training records including name, date, and subject.
Also, attendance/time data.

Statistics on:

circulation - books, periodicals, reports

registration -~ total, new, mil, civ

interlibrary loan - sent, received

photocopies — sent, recieved, number of
pages

microfiche = recieved, with number of fiche pages
reports received/totals
reports requested
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MISSING DATA ELEMENTS FOR:
AFIT/DA

STUDENT DATA: Place of Bircth, Religion
FACULTY DATA: Dependent Names, Religion

COURSE DATA: Course Outline

POM DATA (5 year plans)

MISSINGC DATA ELEMENTS FOR:
AFIT/PA

STUDENT DATA: Place of Birth, Religion

STAFF DATA: Dependent Names, Religion

MISSING DATA ELEMENTS FOR:
AFIT/ED

Any teleteach/candid classroom data not 1included

KAadh

in present database

design AFIT(CI & RR) input/output by month, by service and intr:a service

breakdowns.
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MISSING DATA ELEMENTS FOR:
AFIT/ACB

(NOTE: This data was recieved from ACB wunder the title "ADP REQUIRE-
MENTS" . It 1is presented in 1its entirety in order to not distort it and
some of it may included in the database design in some form alreudy. The
main reason much of this data was not included was because the form in
which it was recieved did not lend itself readily to being broken down
into the 1individual data elements required for the database. 7This area

required an in-depth analysis of 1its “own 1{u order to determine the
detailed requirements and data elements needed to fulfill them.)

Data on the following areas:
TDY (Student) LS, EN, DE
1.) School
A) Total class and individual student TDY costs.
B) Entry of estimates (EEIC's 407,408,409).
C) Entry of Actual Costs (EEIC's 407,408,409).
a) Comparison of estimates vs actual (over/under dollars).
b) Percentages of estimates vs actual.
D) Comparison of Prior Fiscal Years.
a) to dollars (actual and estimates).
E) Computation of course and travel days.
a) Develop cost of per diem per day -~ EEIC 409.
b) Develop Aug days (include travel days) of each course.
F) Project Fiscal Year costs based on program completions,
costs and balance of fiscal year remaining.

N

il AN Ak '
©oa e

TDY (Student) CI
1) Program (AECP, HPSP, etc.)
continue as above

TUITION CI (Costs and man-year computations)
1.) PROGRAM (AECP, HPSP, etc.)
A) School and course.
B) Dates of entry and completion.
a) No. of days, months attended for computation of
man-years.
C) Costs of Tuition (by student & school).
a) Period of billing (Term &/or year).
b) Computation of fiscal year costs.
D) Computation of Man Year Costs/Entries.
a) STUDENT COSTS - STUDENT COSTS
MYs Entries
E) Comparison of Prior Fiscal Years (2 years prior,
current + 1 year forward).
a) Total costs by school.
b) Cost per student.
c) Cost per man year.
F) Project fiscal year costs, MYs by program based on
completions, costs, and balance of fiscal year reuaining.
C) Program estimates reimbursable to students for textbooks,

Y

Ty

PRy

g
i -

Appendix I1J PACE 8




A e e o S Aunil e

Padi

AIRCEN) S Ead
‘e

R~ aanence

e a2 b Ly T e
N .. . . v
- S AR

PR P oo Ao dimvessaersitind . - " A

b o i M e I S o - e o adhi g R T — g < T v v

supplies, etc.
a) identify payment totals and project balance to he
paid based on MYs and entries by program.

BUDGET PROGRAM
1. Retrieval of data in 2750 ABW/b3500 system.
2. Development of budget by fiscal year.
a) By PE code, EEIC, and RC/CCs.
b) Compute estimates based on bogey, prior year requirements
and future year program changes.
¢) develop distribution of funds based on annual/quarterly
authority available.
1) track unfunded requirements.
3. Track AFIT budget through fiscal year.
a) Compare programs to obligations.
1) Develope rates/trends.
2) Project future/EOY costs for current FY.
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INTRODUCTION

This report contains the final results of the analysis of the AFIT information
and data requirements survey and analysis plus an evaluation of commercially
a_vailable Data Base Management.Systems (DBMS). For additional background
material or more detailed explanatioﬁs. the reader is referred to éhe éomplete
AFIT/EN thesis by Capt. Ricks and Lt. Colburn concerning the Consolidated AFIT
Database and lnforrﬁa'tion System (CADIS). This report is an 'extract of that
thesis and presents oniy the results of the project. Subjects such as the general
capabilities and functions of a DBMS, the reasons behind a centralized database
and a detailed explanation of the DBMS evaluation process are covered in dectail.

Copies may be obtained by contacting Maj. Charles Lillie, AFIT/EN, x52024.

RESULTS AND CONCLUSIONS OF THE AFIT DATA ANALYSIS

The process of conduct.ihg an in-depth.requirements analysis has provided a
great deal of data and knowledge about both the overall and specific information
requirements of AFIT. In order to adequately present this enormou; amount of
information, gathered from interviewsng appioximately 40 people over a four
month period, the data has been grouped into seven general categories. These
categories include the basic assumptions and ground rules which governed the
interviews, the actual results of the interviews, any 'unidentiﬁed or incomplete
data requiremcnt;. recommcnda.tions for the management and organization of
the Consolidated ATIT Datubase and lnform&l.ion Systc.m (CADIS), an implemen-

tation plan, and possible interfaces to CADIS.

General Assumptions of the lata Analysis

The basic assumption is Wat the previous thusis by Lt Allred would serve as

o basis or starting point. By using his results it would be possible to gn:ln a great
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deal of insight into the nature of the rcquireménts for the remainder of AFIT.
Another assumption, and one perhaps just as basic, was that a single cconsoli-
dated and integrated database would best serve the nceds of AFIT. This does
however, include 2 distributed database, or one whose data resides on more
than one computer, but spgcitﬁcally excludes multiple, independant database

systems.

"l'he general guldelines adopted in reqards to the overall conduct of the
requirements survey and analysis were designed so as not to impede or restrict
the type or nature of the input. Primarily, all requirements were considercd to
be valid. Users were not questioned as to why a particular piece.of information
was needed, only how it would be used. Therefore, all requirements were con-
sidered valid for possible inclusion the database désign. This ultimately resulted
in an analysis which was of a greater depth than anticipated and more inclusive

than any done previously.

The other procedural guideline which was used also concerned the data
requirements. Requirements which were incomplete, not clearly defined or
beyond the scope. of the final project would not be included in the database
design. However, in the interest of completeness and accuracy, all such require-
ments are listed seperately, along with who identified it and an explanation as to

why it was not included.

General Comments on the /nlerviews

The rcception by the vast majority of people contacted in regards to this

project was unthusiastic and supportive. However, most expressed frustrution |

and dissatis{aclion over the inability to maintain und '.:ﬁcutivuly use Lthe inforina-
tion required by their organization. Current funclions and responsibilities, plus

carrent and projected requirements and problems were all discussed freely and
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openly in a professional and receptive manner.,

Almost universally, it was expressed that CADIS was desperately needed and
that once implemented, would go a long way toward alleviating some critical
problems, assuming certain principles were kept in mind. Foremost of these
was that such a system must provide easy accdess to the database plus the abil-
ity to convenientiy query and manipulate the data as neé‘d be. Applications pro-
grams and their subse;quent. support was generally not desired because an ade-
quate DBMS could give them greater flexibility through the query facility and
repo.rt generator without the cost of software development and maintenance.
When discussing the need for reports and other required documents, it was
found, as expected, that if pro:éer facilities were present, the need for many

paper records and inter departmental reports would vanish.

The School of Engineering (AFIT/EN) and the School of Systems and Logis-
tics (AFIT/LS) were interviewed in greater depth than other areas because some

of the basic data elements used were a result of the previous in-depth analysis.

It was felt that the individual department heads should be contacted in order to
revalidate their overall requirements. In most cases this resulted in a great deal

of new information as well as modifications to others.

Overall Data Requirements

The ovcrall goal of Lhis project was to identify all the data requirements and
design an integrated database which would reflect all the current needs of AFIT.
In reality however, some directorates presented data which they did not ela-
borate upon nor was there time to define completely. .Therclore what was actu-
ally gathered was a solid core of highly common dala, .\,\'hich if implecmented in a
timtely manner, should salisfy a very large amount of A.l-‘l'l"s informalion require-

ments. This reasoning is based on the fact that almost all of the reguircments
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expressed revolved around a sub set of the overall dat:. This “central core” con-
sists of general student, faculty and staff data plus some singlé relations which

provide necessary and more detailed additional information.

Another goal of those interviews was to gather a list if all the reports and
documents which were used within AFIT. However, this has already been com-
pleted by AFIT/ACD along with data flow diagrams for the entire organization.
These may be found in the 1981 AFIT ADP Master Plan .

The overall structure of the database can be found in the form of a diagram
in attachment 1. This chart represents each of the relations identified to date
plus a depiction of the most important logical associations between them. A line
connecting two relations means that there is at least one common attribute
between them and that there is also a:meaningful logical connection between
the two. All student and staff data is accessed by the Social Security Account

Number (SSAN) of the person of interest.

Many attributes in these relations are :stored &s codes or short names, but a
user can obtain full titles of expanded information on most of these codes or
abbreviated forms. This is accom'plished by using a logical connecting code and
retrieving the full description, or in some cases by referrihg to the data diction-
ary.

The chart in attachment 1 denotes no other meaning thar that described
above. The size of a figure, nor the length, nor tﬁe number of lines implies any

information.

More information on the conlént of the database can be found in attach-
ments 2, 3, 4 and 5. the first four essentially coinprise a highly detailed data
dictionary, while the filth documents the database size estimales.

Attachment 2 gives a fundtional deseription of cacly of lhé relations on the

chart along with the length of cacl tupte (record). Attachiment 3 is another list
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of relations but ;.his one shows the attributes which comprise each relation and
the key attributes (elements) for each, denoted with an “*'. Attachment 4 pro-
vides a detailed breakdown of all the attributes by listing the size of each attri-
bute its descriptioﬁ. an example of how it is to be used, a list of the relations
which incorporate it, and a list of any synonyms it might have. -Attachment 5
gives, for each relation, the estimated total number of records stored in
memory at the end of.the first years operation of CADIS. Also given are the fac-

tors going into each estimate and the major source of those factors.

Database Size Estimation

The estimated size of the database is approximately 28M bytes of data. This
figure represents the total axﬁount of memory required for one full year of
operation (several relations maintain four quarters worth of data). No student
history, other than a short educational history for 1000 students, or registrar

data has been included in the estimate.

This estimated ngurg was derived b‘y taking t'.he size of each relation, as
determined by the.sum of the lengths of its attrii)ute.-:, and multiplying it by the
estimated number of tuples for that relation.' Estimates for the lengths of each
relation were derived by actual counts, estimates from facully or Staﬂ' members

or by author's best estimation. These numbers may be found in attachment 5.

For ecase of computation it was assumed that all data would be stored in
character format and that one character would occupy one byte of memory.
This estimate does not include Lhe core me}nory required for the DBMS itself to

function.

Missing Information and Data Elecments
The list at altachment 6, along with the data dictionary, cncoinpasses the

catirety of the AFIT information,/duta requirements identificd during the inter-
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views. lmplement-ation of the database as - designed will alleviate approximately
90-95% of the problems within AFIT. The imissing data was compiled from two
entirely different sources, the worksheet used during each interview and com-
ments by the intervi.cwce. and represents which could not be included into the

design for the reasons listed below.

The reason this data was not included is because it was: a) submitted too
late in the design process, b) stated in a format which was much too general in
nature, or c) various elements were very specific to a single area and not

desired by anyone else.

Because this was a thesis project, the largest single influencing factor was
that of time. Each interviewee was contacted in sufficient time to respond with
their requirements and have them included (some were given much more time
that were others). However, there were those who were unable to identify their
total requirements quickly enough. therefore, only that portion recieved early
enough was able to be included. In general, the data which falls into this
category is not to be considered “essential” and the current structure will fulfill

the vast majority of the requirements.

Each person interviewed was asked to be as specific as possible as to what
data was required for their area. Everyone was asked to use the worksheect to
mark their input and any item which was not SPECIFICALLY identified as
UNDESIRABLE as included. In spite of this, some people simply identified their
“general ADP/information requirements” in a very general and non specific
manner. For instance, the most common area identified like this was "budget
data”. Because of the nature of this thesis, there was insufficient time to per-
form the in-depth system analysis required to Lmnslul.c‘ this type of request into
actual database rcquirc;ncnls; AFIT will have to suphly the quuli(:lcd personnel

to work wilh these arcas and perform this lengthy analysis ot a later date.
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flnally.' '.most.'areas supplied data which was rather narrow in use and was
oriented to ‘a srnall subset of the directorate (mainly the AFIT/EN and LS direc-
torates). T‘his type of data was excluded because it ‘.Nas felt that because they
were not really "corﬁmon". and should be reviewed for desirability and applica-

bility across the directorate prior to their inclusion.

RECOMMENDED CADIS MANAGEMENT STRUCTURE

Volumes and volumes of material have been published over the years on the
tech.nical aspects of DBMSs. On the other hand comparatively little has been
written on the subject of managemer'xt. techniques, practices or methods associ-
ated with implementing and running such systems. According to what literature
is available it seems to fall upon the individual organizalion to review their situa-
tion and develop their own methods. There is however, a set of sound, concrete
reasons for going t§ the trouble of developing such a structure. "“The database
will have a major impact on the enterprisg. not only in terms of sen:fits bul in
terms of problems. Its fundamental aspect of the sharing of data among users
and of greater centx"al control of data are just the type of changes that can have

severe political repercussions within an organization.” (REF 2, p 5-1)

In order for an integrated database to be effective, such things as the set-
ting of standard definitions, formats and usages for all data elements plus the
associated monitoring and enforcement of these standards are essential. This
will insure the existence of accurate and consis.tent data for all users who will
quickly come to depend heavily upon the database for meeting their mission

requirements.

"Resentment to the disciplines imposed by the dalabase can often arise;
soame departments might insist on applying their own standards [or mectheds of
datab.sc management]. Such diffcullies can be overvome, but only if the con-

tinued and dedieged support [and guidance] of senior manggement is assured,”
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(REF 2, p 5-1)

The solution most often adopted, and recommer.ded by industry practice
and writing.vis to establish a specialized area of the organization whose primary
consideration is the management and control of the database and its operation.
This ‘manager' must be "familia.r with the use and nature of all the data, ...be
vitally concerned with the performance of the system and...be. able to negotiate
with and resolve conflicts between user departments...” (REF 2, p 5-24). In
short this position should be filled with someone who is totally competent in all
the technical aspects of a DBMS plus have intimate knowledge of the organiza-
tion and its operation. But most importantly, he must be somcone who has the

authority to rnake and enforce decisions involving the database.

AFIT Hanagement Features & Problems

In most respects AFIT is nc difflerent than other civilian and government
organizations. There is a shortage of qualified personnel and those who are
available do not have the necessary datab;se experience to implement and con-
trol such a project. For the most part AFIT will c.ope with these universal prob-
lems just like everyone else and rely on the available pool of expertise from
other areas and accomplish the project anyhow. There are some problcms

which while they are not unique to AFIT, present some real obstacles.

There is a decided lack of practical experience with the design, implemen-
tation and management of DBMSs. This, coupled with the fact that this would be
& “new start” project could combinc into a déadly combination il the proper pre-

cautions are not taken irmmmediately.

AFIT has a diverse community of users which view Lhe concepts of database
systems and data autoniation from thrce extremcly differing perspectives; that

of acudemic, administralion and real world. The result is a situalion not too

unconuuon, that as, differing opinions on the control of data and the methods
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and procedurcs for implementing a centralized database.

CADIS Management Recommendations

The optimum solution for the administration of CADIS appears to be one
with two components. First, “the solution most frequcntly oﬂefed_for this type
of situation is placing the administrative résponsibditics in a staﬁ position,
reporting directly to the highest manager responsible for data proccssing in the
orgenization.” (REF-I.. p 6) Secondly, "the database administrator funclions

should be a team rather than a single manager” (REF2, p 5-24)

The Database Administrator (DéA) position is a very demanding one. e is
faced with deciding such things as "resolving conflicts of ownership if several
departments wish to amend or retrieve the same data...negotiating with users to
establish who has the right to access 6r change cata items...provide recavery
facilities and establish precatjons for applicaticas in the event of a
breakdown...establish data entry, edit and validation standards, ard maintain
the data dictionary.” (REF 2, p 5-26,27) "For the data adrninisiration to have
sufficient authority to be accepted by user departments, to recdncile their
conflicting requirements for data, and to be able to enforce standards, the posi-

tion must be relatively senior within the enterprise.” (REF 2, p 5-?)

Based on the above comments it is recommended that AFIT initiate two
seperate levels or areas of administration for CADIS. The first, that of the Lata-
base Administrator (DBA), should be a senior member of the staff with sufficient
authority and knowledge of the organization to shepherd the database, witn all

of its growing pains through to full adulthood.

To aid the DDA, and as part of the first level of CADIS administration, cach
dircctorate should have a single represcutative or Data Administrator (DA)
which would represent the vicws and necds of their respective l'unc‘.i-m_lul areas.

Requiretnents and  problems sould first be reviewed .by a BA for clarity,
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consistency and éracticality. He should also be able to answer any question
about current data usage and meaning as well as act as the focal point for any
problems or changés to the database originating from or directed to his direc-
torate. Once discussed at this level, anything of interest to the communily of
users, valid changes to the structure of the database or disbutes should be
taken to the DBA for review and action. The DbA would check them for valility,
then for consistency against prescribed rules and slan.dards and act accord-
ingly. |

Once the DBA has approved the _cﬁanges or resolved any problems with the
recommendations, they would then be passed on to the other component of
CADIS management, the Database Manager (DBM). This person or group would
act only on the direction of the DBA and should nof be a member of the stafl but
someone with a more technical‘orientation toward DBMSs. This must be the
case because he is the one who. will monitor and be in charge of the D3MS
software, make any changes to the structure of the database as dictated by the
DBA, as well as being the interface to the vendor and acting as the ultimate in-
house technical representative. The DBM should not be involved in dat:a oriented
problems, but only in the efficient operation of the DBAS itself on whatever com-

puter system it is installed.

It is very likely that the CCB could suffice for the first level of the previously
mentioncd structure, with one member appointed to Se the DBA, and the dirce-
torate reprcsentat{\'es , or their a;;pointeCS. acting as t‘he DAs. The second level
of administration could be perforined by AFIT/ACD. They could supply one or
more pcople to act as the DBM since the Lype of the Lechnical expertise desired
resides with them. The job of DBM would very likely be a [ull time assignment
during the infancy of CADIS but coulﬁ becoine a background duty once it is

operational.
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In gericral; each functional area needs to be responsible for their own data,
AFIT/ACD should be in charge of the computer and the DBMS software and serve

as technical representative for their combined use.

For this to become a viable management framework, the general level of
éducation in regard to DBMSs has to first be increase.. AFIT should immediately
begin to send people to the database courses (basic and advanced) offered
within the School of Engineering. They also need to talk to vendors and visit
other AF installations which have experience in database systems. Additionally,
the heads of each of the directorates should at least attend the database short

course available periodically at AFIT/EN. These suggestions are wholeheartedly

recommended because the uniqueness and nuances of DBMSs dictate a necd to
learn both the theory and practices of a databasé operation. Without this basic
understanding of the functions and capabilities of a DBMS, by all those involved,
it is nearly impossible to successfully implemnent CADIS and have it be as useful
as it could be. Such educat.ion should be above and beyond the normal training
classes which will be offered for the DBMS, usually by the vendor, once it is
installed. The DBA and the DBM should be the first to seek this type of
knowledge, and as soon as possible. They ivox;ld then be followed closely by the
DAs and their users. One can never hope to build and operate that which he .

does not understand and trust.

Database Implementation Recommendations

In order to implement a database and bring the users ‘on-line’ with the
minimum amount of mayhem and. confusion, plans imust be drawn up for the
implementation well in advance of the actual event. The purpose of this section
is Lo suggest onc scheme which would case the 'labor pains'. A basjc premisc for
any implementalion plan is to try and achicve the most results with the least

exprenditure of and resources.
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First, a Database Implemecntation Team (DBIT), composed of at least the
DBA and DBM, should evaluate the user community in order to determine any
highly critical areas which were not known at the iime of the requirements
analysis and superimpose them upon the following general plan discussed below.
AFIT/ACD will have to supply three people on a full time basis for. about a year in
order to implement CADIS. After this time, the number could be reduced to two

and eventually to one full time and one part time.

General CADIS Implementation

The DBIT should not under any éircumstances attempt to load all the rela-
tions prior to allowing the users access to the database. This is just the common
sense, and good top-down implementation practice which will prevent massive
confusion and eliminate wasted human and computer time spert resolving prob-
lems. If all the relations are loaded at once, this would cause the majority of the
users, who could operate with a subset of the data, to wait an unnecessarily long
time before becoming operational. Also..by giving the data to the users in
usable segmentls, tt;ey will have @he opportunity to.fully evaluate and test the
features of the system and find any errors in the data or its structure easier
than if the whole of their data was present. When a new system is presented,
“complete” or “fully capable”, the users tend not to learn it thouroughly nor

learn how to use its full capabilities, but learn just enough to get by.

The inclusion of the registrar should be left aside at this time because of
their current aulomation effort and the many complexities and controversies
associated with this type of data. But if, at some later date when the all of CADIS
has been implemented and excrceised, it is decemed desirable, then and only then
should AVIT,/RRs inclusign be considered. What should be implermncnted at this
time is the subsct of Lthe regisirars data which was reguested by the remainder

of AU'IT. Ny so doin'.;; it is assured that CADIS will Lo traly uscful Lo its uscers.
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Also, the mistakés and hardships which surround an organization trying to
operate with its es§ential data necdlessly spread among multiple data systems
are eliminated. Finally, it would be easier all around, plus generate expericnce
with the new system if each user was generally responsible for loading their own
data. No one knows the data like the individual departmentmental users do, and
with the DBA and DBM assisting by supplying routines and advice, implemcnta-

tion would proceed much faster.

CADIS Implementation Plan

The intent of this plan is to install or expand (load and verify) the database
in sections which will do the most good for the most people. The steps are not
necessarily mutually exclusive and several steps may be in various stages of
execution at any given time. More capéble users may be able to get their data
loaded quicker than others and no attempt should be r1aue to slow them down if

they can be administered adequately.
The following steps consitute the CADIS Implementation Plan:

(1) The DBA and DAs should mutually establish the data standards and codes

which will be used throughout the system.

(2) Define the entirc database structure in the computer at one time. This
would consist.. of those relations and attributes, along with their rules, as
defined in the attachments or by the DBA. By doing this first, modification
of the basic structure can be kept at a minimum ar.d nothing extra needs to

be done when a user is ready to load a relation.

(3) Initially load those relations which comprise Lhe ‘core’ of CADIS under the
supervision of the DHAL This will altow AFIT/EN, LS, DI, PA, D, and Cl to go

into lunited operation very quickly and allow thewm to starl Lesting out the

structure and their datac This ‘core’ is comprised of the STUDENT wnd
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(4)

(5)

(e

(7

(8)

(9)

STAF¥F relatio‘ns plus those relations which allow them to function properly.
Thesec core relations are: OFFICES, ACADEMIC_TITLES; STUDENTS, STAFF
ED_CODLES, SECTION, FOREIGN_STUDENT_DATA, CURRENT_THESES, CLDATA;
DE_DATA; RESIDENT_DATA; MAJCOMS, SPOUSES, 1L;CATIONS (only the subset

large cnough to allow minimum operations), and AFIT_.CALENDAR.
r

Once the 'core’ has been installed and verified for completeness, the users
can begin to load the special purpose relations which pertain to their par-
ticular operation. These relations include: BOXES, LOCKERS, ED_}IST,
PAST_COURSES, ED_PLANS, . EXTRA_DUTIES, EXTRA_DUTY_ROSTER,
DUTY_OFFICER, PROMOTION_STATS, QUOTAS, PCE_DATA, DEGREE_SOUGHT,
DEGREES and all the faculty related relations.

Complete the loading of the LOCATIONS relation with the remaining data

required by AFIT/CI and others.

Finish installing the relations which pertain to AFIT/Cl. These relations are:
CURRENT_CIL PROGRAMS, CUROGWS. INST_PAYMENTS, INST_POCS,
SCHOOL/EWLDATA, MMEP_DATA, MED_BOARD_CERTIFICATION, MED_TOURS
and MED_PROG. .

Load the course, book and room data. These relations consist of:

AFIT_COURSES, PREREQ, COURSE_BOOKS, BOOKS and ROOMS.

Load the course scheduling and other data from the registrars system. This
includes the following relations: COURSFE_TIMES, - STUD_SCHED,
SHORT_COURSES, FAC_COURSES, SEORT_STUDENTS.

Load the leftover relations as the data becomes available.

(10) Bcegin loading the THESLES and STUDENT_HIST relations’as appropriate.

If this Lype of approach is followed, an cffective l.".xn.\gcmcni structure is

instututed and the people ere properly cducaled, CADIS can be at least 85%
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operational in about 'one year. Impacting on this estimate are the decisions as
to the DBMS and the hardware and the speed with which the data is gathered
and prepared for entry into the database. Preparation could begin immediately
after the DBMS and hardware is decided upon by storing it on the machine to be
use;d via tapes or a text editor. This data can then be easily prepared for final

loading easier and at a later date.

Interfaces to CADIS

For purposes of this section, the term “interface" will mean any data which
one data system may provide or recieve from another data system. There is no

intention to imply a method or media for accomplishin_ the actual transfer.

The following are recommended interfaces to CADIS:

(1) Let the AF Standard Personnel System periodically supply dat%\ on the AF
students and staff at AFIT. On.e problem identified by AFIT/DP was that the
data maintained by the schools on their students is almost always more
current than th‘at maintained by them and t.he' AF personnel system. By
haviné AFIT/DP sup;ﬂy those attributes and allow them to be updated via
the interface only., the only way a particular students record could be
changed is by going through AFIT/DP and modifying their permanecnt
record. Changes in the data would then show up in the database at the next
update. The primaryr reasons- for utilizing this interface would be to assure
AFIT of the most current, official data on on a student. AFIT could therefore
prevent their data from becomihg diffcrent {rom his permanent record and
visa versa. (NOTE: AFIT/DE currcntly recicves a periodic data tape from -
Raudolph AlB.) | | .

(2) Allow the registrar to supply data to CADIS for the following relations:

COURSEZTIMES, AFIFLOURSES; STUDSCLLD, PACLOURSES, PCE_DATA,
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SHORT_COURSES, SIHORT_STUDENTS and the degree which a student is seek-
ing. While this data probably does not exist in a directly transferrable for-
mat, enough can be supplied and converted to guarantee consistency

across AFIT.

(3) Let CADIS supply the registrar with the studeri grades at the end of each

term. Instead of faculty members filling out grade sheets and passing them

Il S8 G 2

,to AFIT/RR. Grades for students would simply be entered into CADIS once

and the whole school could transferred in one easy step. Also, departments

—— i

and advisors would have the past grades which they requested for each of

L

their students.

(4) When the students’' schedule is recieved from the registrar (via interiace
number two) and entered into CADIS, a check could be made against the
students' educational plan (ED_PLANS relation) which would ﬁég any devia-

0:“ tion from that plan for the faéulty advisor.

(5) When the COURSE_TIMES data is supplied to CADIS, that same data could be

used to update the ROOM_SCHED relation for the current quarter.
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RESULTS AND CONCLUSIONS OF THE DBMS EVALUATIONS

General Pracedure

As much information about available DBMSs was gathéred from a wide
variely of sources as was possible. The most valuable was hn.art'\cle vhich
eppeared in a September 1981 issue of DATA:.\(ATIO.\’ which presented a short
synopsis of each of DBMS on the market. VWith this as a.guide; further informa-
tion was gathered as required from other sources, such as DATAPRO and articles
in periodicals. Several weeks were devoted, in whole or part, to studying this
data and talking to several vendors .'Ln order to gain a thourough tnderstanding

of the available DBMSs and what the current state-of-the-art is.

The evaluation was carried out by searching for answers a set of questions
and assigning points according t.o pre-defined rules. ‘;'hien there vwas no cata or
insufficient dala so that a firm determination could be made concerning a item,
a value of zero was assigned. In some .cases the vendor was ccatzcted for
clarification as well as additional detailed information on thoss DZI!Ss which
scored a 70 or higher (the top 14 systems) on the evaluation was requested. The
total values were calculated for each DBMS and they ranked accordingly (attach-
ment 8). A chart showing how each DBMS scored in each category may be found

in attachment 7.

General Comments on the Procedure

Across the board there is little specific, detailed inforination available to
the public on DBMSs. There are several sources from which very general infor-

mation may be obtained, but little of the type required by this cvaluation.

DATAP'RO has a fairly detailed breakdown on DBMS3s (including most of what was
need for those systems listeded), but mainly on Lthosce systems oricnted toward |
1BM and other I.lrg(;r computer systems. L appears that a large scment of the
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market has been overlooked and DATAPRO's descriptions exclude many "recent”
and very capable systems. Sornetimes that information which was available was

ambiguous or misleading as to the actual capabilities and functions of the DBMS.

Another aspect which was diffcult to pin down were the DBMSs which were
available from within the Federai Government.: The General Services Administra-
tion (GSA) Fedcral Software Exchange program either did.not contain the
desired information or simply did not list possible systems. One DBMS (RIM)
which was written under a government contract, known by the author and others
at AFIT, was evaluated but did not appear on the list. This most likely is a failure
on the part of the organizations to list their systems and not on the system

itself.

In spite of the lack of data in some areas and because of thé way in which
the evaluation was structured it is feit that those systems which scored the
higher points are the most suitable for AFIT. It is felt, very strongly, that the
evaluation was sufficiently encompassing And well rounded to adequately reflect
the needs of AFIT. Additionally, as was hoped, thé best po.ssible DBMSs were

identified through a fair and impartial process.

Conclusions

Several important conclusions were reached during the course of this
cvaluation. They fall into two general categories. One deals with AFIT itself and

the other concerns the DBMS market.

Most important is the fact that the capabilities which AFIT requires of a
DHMS are well within the currcent state-of-the-art in DV'S technolog).'. The sys-
teins now being marketed are extremcly sophisticated and written mainly for
the non-programmer. 'l"hc)' p::ovidc a great deal of fivaibility for. the user and
the organization clike in botlh the manipulation of the data and the database

structure itscll.  Additionadly, they victually all but cliuminate the nceed for
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applications programs in organizations which have inforrnation requirernents

similar to AFIT. Extremely sophisticated, english like query facilities combined

(i) LR
- BN I )

with good security measures, report generators and accounting capabilities pro-

vide a DBMS which can be virtually tailored to the individual users.

n . Two less significant facts vv;ere also discovered. As far as industry views
g databases and their uscs, AFIT represents a rather small application. This is in
spite of the potentially’'large amount of data to be hoysed in the database. Data-
r‘ base applications are generally classified by the amount and frequency of
queries levied against the data. Even at peak usage, AFIT will not amount to a

significant level, as defined by community. Another thing learned was that AFIT

has a rather unusual mixture of computer hardware on which to implement a
DBMS. There are a limited number of DBMSs cur;‘ently available which can run
under the UNIX operating systems. However, those which are available are very
powerful and popular. As few as these were, the number of DBMSs capable of
running on the HARRIS minicomputer are fewer still. This situation severely lim-

its the range of possible DBMS candidates for AFIT.

Because of the large number of DBMSs which were evaluated, some general
observalions may be made about the market as a whole. Primarily, there are
many good DBMSs which will more than sétisfy AFIT's requirements, and at rea- -

sonable price.

Secondly, the majority of the DBMS market appears to be oriented toward
1BM and DEC hardware. This is not all to surprising because these two vendors
manufacture the majorily of hardware presently in use throughout the world.
On the other hand, there does scem to be a trend by smaller software com- -
panies to fill the gap and provide capable and rcoliable DUMSs for a larger \;aricty
of hardware and operating systems. IUis probably safe to state that there is at

least one DBAS which will operate on almost every computer currently commer-
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cially available. This does not necessarily include microcomputer even though

they too are being quickly accounted for.

Recommendations

Recommendations for the DBMS to be utilized within AFIT to support CADIS
are based upon the current hardware conﬁg:urations at AFIT, the informution
requirements and performance characteristics expressed in the interviews, and

the current state of DBMS technology.

It was determined at the conclusion of the evaluation procedure that those
systems which scored a 70 or higher were to be considered as prime candidates
for implementation. These systems are the top 14 systems out of 44 evaluated.
Cost figures are not included in'the recommendations nor were they considered
heavily because a specific price must be negotiated with the vendor and might
very well be lower or higher than that quoted in the literature, depending on the

individual vendor.

There are two almost equally, highly qualified DBMSs which should be used
to implement CADIS, they are ORACLE and SEED. The capabilities and functions
of each are almost identical in all respects. Each has an advanced level of data
security, a data dictionary, fully capable report generators, database and data
maintenance facilities and a highly sophisticated and useful CRT screen format-

ting facility for applications development.

Two of the mést significant f'eaturcs of these DBMSs are the security and
CRT screcn formatter. Sccurity is controlfed not only with passwords and
person-ids to the attribute (data element) level, but they allow for ihe logical
data views to spccify‘rcslriclions on a subset of data within a relation, such as
STUDENTS. This means that cach dircctorate can control the priveledges on
their studoents, or plhcr data, not only for Lhuxls(,:lvcs but for the rcst: of AFIT as

well. As fur as can be determined, these are the only DHASS currently available
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which offer such extensive and fiexible security measures (others merely allow

password and/or person-id protection).

Almost as significant as the strong securily is the existence of an easy to
use (user orienlted) and very capable CRT screen formatter. This feature could
all but eliminate the need for applications programs at AFIT, inéluding those
required for AFIT/CI. With the use of any CRT which allows for direct cursor
addressing, a user mt{y designate protected and unprotected areas for data
entry, specify flelds which cannot be left empty or blank, specify special edit
checks on the data (this includes having the DBMS check the database to sec if a
value is already present in the database; especially useful for codes). In addi-
tion, the prompts and error messages the user sees can be specified as well as
special on-line , application dependent, help files. The following alt;ernatives are

strongly recommended for the implementation of CADIS.

(1) Acquire the ORACLE DBMS, currently on the GSA price schedule, and imple-
ment it on the PDP 11/34, PDP 11/60 or VAX 11/780 under the UNIX operat-
ing system (NOTE: ORACLE may be selected fcr operation on the HARRIS at

a later date.)

(2) Acquire the SEED DBMS, currently on the GSA pricé schec.lule. and either
remove UNIX from one of the PDPs and reinstall the original DEC (VMS)
operating system (SEED does not yet run under UNIX), acquire another DEC
compuler system or some other which will run SEED, or negotiate with the
vendor to make SEED operate on the HARRIS (supposedly projected for

accomplishment by the vendor in the future).

Both ORACLL and SEED scored very high in our evaluation (attachment 7)
and, after recieving more detailed literature from the vendors, it seems that
they are truly cfuctive, easy to usce and ralher popular and are in wide use

throughout the data processing and business conmunity, ORACLE has recceived
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high marks from t'he Strategic Air Command and is strongly being considercd by
the Naval Post Graduate School. SEED was chosen for and is highly recom-
mcnded by a consortium of Canadian universities and the US NAVY Weapons
Development Ccnter.: Both vendors offer training and assistance in establishing
a database and are availabje at almost any 'hour to answer questions (SEED
maintains a 24 hr hotline) or solve problems. It is highly..recon}.mended that the

DBMS which will support CADIS be one of these two systems.

Another benefit for AFIT may be the fact that both vendors alluded Lo a sub-
stantial cost reduction if their system could also be rmade ‘ available for
“academic” uses. By allowing students and faculty to access the DBMS and use it
for their own learning purposes, AFIT might qualify for a special "university"” pur-

chase price.
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DATABASE MANAGEMENT SYSTEMS EVALUATION SHEET

DBMS VALUE

REMARKS

HIGH PRIORITY CONSIDERATIONS

Rating Scale: (Max =10)
l. Current Availability
2. Structure
3. AFIT Computer Systems Compatability
4. Memory
5. Cost
6. Machine Independence

7. Data Dictionary

IMPORTANT OPERATIONAL FEATURES/CONSIDERATIONS

Rating Scale: (Max=8)
8. Applications Languages
9. Privacy & Security
10. Backup & Recovery
11. Structure Definition
12. Modifiability of the Structure
13. Maintenance
14, User Friendly
15. Resources (optional/required)
16, Update/Retrieval Protocol
17. Report Generator

18, Vendor Support

19. Documentation
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DESTRABLE FEATURES
Rating Scale: (Max=6)

20. Batch/On—~1line Operation
21. Utilities/Functions

22. Accounting Package

23. Field Value Enforcement
24, Key Enforcemept

25. Secondary Indexing

26. User Usapge Statistics
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LIST OF DBMSs ACCORDING TO THEIR EVALUATED SCORE
MAXIMUM SCORE WAS 192 POINTS

DBMS

SEED

ORACLE

1DMS

RIM

TOTAL

INFO

INCRES

DRS/XSB

SQL/DS

MODEL 204 DBMS
SYSTEM 38

ADABAS

SYSTEM/2000, 2000/80
DATACONM/DB

DPL

INQUIRE

SYSTEM 1022
DEMS~10/20, DBMS~II
RAMIS 11

RAPPORT

IMAGE. /3000

ps-90, DMS-1100

DMS-170

Appendix I1B

VENDOR

INTERNATIONAL DB SYSTEMS
RELATIONAL SOFTWARE INC
CULINANE

BOFINC COMPUTFR CO

cincom

HENCO Inc.

RELATIONAL TECHNOLOGY

ARAP ADVANCED DATA MGMT DIV
IBM

COMPUTER CORP OF AMERICA ’
IBM

SOFTWARE AG OF NORTH AMERICA

INTEL CORP

APPLIED DATA RESEAKRCH
NATIONAL INFO SYSTEMS
INFODATA SYSTEMS INC
SOFTWARE HOUSE

DEC

MATHEMATICS PRODUCTS GROUP
LOGICA 1INC
HEWLETT~PACKARD
SPERRY-UNIVAC

CONTROL DATA

PAGL 1§

¢ CORE

177
169
154
103
101
97

91

82

78
73
70
63
63

60

59
57
57
53

51




DM-1V

IMS, IMS/VS
UNIBASE
CREATE/3000
DL1/1, DOS/VS
MADMAN

DBMS PRIME
DRMS-990
CREATE

IS I/II
SIBAS

SIR

1DOL

DAY

DC/DMS
SUPERSETUP
AMBASE
SYSTEM C
DIRECT
MINDS

DATABASE MANACGER 1

Appendix 118

HONEYWELL

IBM

RLG CORP

CRT INC

I1BY

GENERAL ELECTRIC CORP
PRIME COMPUTER INC

TEXAS INSTRUMENTS
COMPLETE COMPUTER SYSTEMS
HONEYWELL

SHIPPING RESEARCH SERVICE

SCIENTIFIC INFO RETRIEVAL INC

SCIENCE MANAGEMENT CORP
CONSOLIDATED BUSINESS SYST
DATA CENERAL

THE AUTOMATED QUILL

AMCOR COMPUTER CORP
SOFTUARE CLEARINC HOUSE
BANCHOIIO CORP

MINI DATA SYSTENS

CONDOR COMPUTER CORP

PACE. 11

44

44

43

36

35
32
32
31
30

27

19

19

18

16 -

16

15

15
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BATA ARNALYSIS ubasTloeadnalei oo
AUTONATINN oF TUr DEOWCHATION Vv Tvaey oo aF Ao/
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A FUNCTIONAL DESCRIPTION OF THE

Z! AFIT/CIR/M PERSONNEL SUBSYSTEM SOFTWARE (PSS)

The following is a description of the AFIT/CIR/M Personnel lLubsystem
Software (PSS) from the wuser's viewpoint. PSS is designed to be an
extremely user friendly interface between CADIS and AFIT/CIR/!. Since
PSS 1is menu driven, the description will focus on the varic us menus
(screens) that the user will see when utilizing the system. For any menu
which requests the user to choose a functica, the user has only to type
the letter of thé function he wishes to perform. Upon doing tlis, PSS
will provide the appropriate responses. Error messages for such things
as invalid data or entering a letter which is not one of the meuu func-
tions shown are printed in an area at the bottom of the screen reserved
for error messages. The cursor then returns to the place on thc¢ screen
where the error was made and the user is given a chance to try again.
PSS will continue to do this until a valld response is entered.

At any level of PSS, a quit command (entered by typing a "Q" as the
response to any menu) will allow the user to stop the current «peration
and return to the previous menu. Users must back their way out of the
system one menu at a time. They also have the opportunity to buack up to
any previous menu and then do something different from what they origi-

- nally did.
)
S Whenever a PSS function involving an individual student is invoked,
the CRT screen 1s always divided into two areas (in additiun to the
“"error footer™ at the bottom of the screen), an wupper area called the
STUDENT HEADER and a center area for whatever screen display is ..ppropri-
ate to the function that was invoked.

The format for the STUDENT HEADER {s:

RANK LAST NAME, FIRST NAME MI. FULL SSAN
L! SCHOOL PROGRAM OUTSTANDING SUSPENSE FLAG
-
r
-
O EXAMPLE :
‘e
. 2Lt . Dimwitter, Jonathan I. 999-55-1234
" Podunk University POCDY *
? NOTE: 1. The suspense flag will be flashiung 1f there arc any outs .ading
3‘ suspenses for the student, otherwise it is blaun.
.- 2. Th2s8e headers are displayed as write protected tields an:

cannot be directly changed by the user.
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properly entered, by using the appropriate password. Next, the CI
Authorization/Access Check program (CIAAC) must be invoked. 0..ce CIAAC
has displayed SCREEN O, a CADIS password and a CI user ID .nust be
entered. This 1s done by eritering the correct information in .he right
fields of SCREEN 0.

The format for SCREEN 0 is:

ENTER PASSWORD | ] AND
CI OSER ID [ ]

The CADIS password will be used by PSS latter to access .ADIS as
necessary. The CI user 1D is used to do two things. The fi.st {s to
logically partition the CI data in CADIS into two parts, that which a
given PM 1s responsible for (and can directly access), and that which he
is not responsible for (and cannot directly access), 1i.e. se.cct the
proper users view. This first part is done by the DBMS. Note: The for-
mat of the CI user ID is a four character combination which ber ns with
Cl and ends with a two letter code uniquely identifying a give.. program
manager, e.g. CIRA.

The second thing the CI user ID does is to allow PSS to .utomati-
cally direct the wuser to the appropriate set of user functiins (i.e.
CIR/M or CIV functiong). These two tasks would be the responsib lity of
a module called "Authorization/Access Checking”. This modu!l.- has not
been defined in greater detail at this time, since 1t will be heavily
dependent upon the security capabilities and Jetails of whicheve. DBMS is
chosen to be the basis of CADIS.

Assuming the user entered an authorized CI users ID and . correct
CADIS password, the next thing he will see is SCREEN 1, the 535 entry
screen.

The format for SCREEN 1 is:

SSAN: |
SUSPENSE: [ ) TYPE: [ }
DATE: | ]
CREATE: |
QUIT: |

When SCREEN 1 {s output to the CRT, the last two character. of the
Cl wusers ID entered 1in SCREEN O and today's date are display-d in the
appropriate fields, and all other fields are blank. At this p.int the
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user has the option of changing the program managers code (t . last 2
characters of the CI users ID), of viewing 1ll suspenses, creati:, a stu-
dent header (input minimal data to enter a new CI student in CAD.J), pro-
cessing an individual student who is already in the system, or quitting
(i.e. return to SCREEN 0).

NOTE: Assuming the user needs to do anything involving anoth r PM's
area of responsibility (view), then he must enter the uast two
characters of the other PM's CI uscrs ID into the PM f cld.
Changing the PM field is allowed to peruit an authoric d program
manager to examine/change student files of another P! who 1is not
able to perform these tasks for some reason, e.g., the other PM
is on leave.

If the user desires to see a list of all his suspenses, he has
several ways of specifying what he would like to see. If he ent.rs a "Y"
in SUSPENSES without entering anything else on the screen, he wi:l see a
list of all suspenses up to and including today's date. If a d.te other
than todays had been entered in UATE then the list of suspenses :ctrieved
from CADIS would be all those suspenses up to and including the .pecified
date. If a value had been entered in TYPE then only suspenses of that
particular type, up to and including whatever date was in DATE would be
listed. (Default value for TYPE is blank, resulting in all (ypes of
suspenses being retrieved, subject only to DATE constraints.) ATE is a
seven character fileld for day, month, and year, e.g. 28 NOV 82.

In the event that the user would like to enter data concern.ng a new
CI student into CADIS, the first thing he must do is to create a new stu-
dent header. (As a by product of entering the appropriate data nto the
new student header, the appropriate minimal data is obtained (o create
all necessary relations for the new student in CADIS.) All chat is
required to 1initiate the process 15 to enter a "Y" in CREA L. This
causes SCREEN 1C, the create new student screen, to be displayed.

The format for SCREEN 1C is:

ENTER DATA ON NEW STUDENT IN APPROPRIATE FIELDS

RANK [ ] NAME (LAST, FIRST MI) | ]
FULL SSAN ( ]

SCHOOL | ) PROGRAM | .

ENTER A "Q" IN SSAN TO QUIT WITHOUT FINISHING STUDENT I ADER

If the user would like to process an 1individual student, he must
enter the last four digits of the student's SSAN into the SSAL rield of
SCREEN 1.
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Finally, if the user desires to quit, i.e. leave SCREEN 1 a: {1 return
to SCREEN 0, then he enters a "Q" in QUIT.

Assuming that on SCREEN 1 the user had elected to view a 1i . of all

guspenses, the next screen hc would see 1s screen 1A, the general
suspense list screen.

The format of SCREEN lA is:
AUTOMATIC PAGING (Y/N): [ ]
LAST NAME, FIRST NAME MI. FULL SSN DATE TYPE ACTION

LAST NAME, FIRST NAME MI. FULL SSN DATE TYPE ACTION

NOTE: If a "Y" is entered in the auto paging field, the listing

automatically stops after one screen of data has leen displuyed.

To start the listing up again and get the next screen of
data, simply hit "RETURN". Entering an "N” in th« auto
paging field lets the listing be printed out continuously
from start to finish,

In the event that the user had decided to process an indivicual stu-
dent on SCREEN 1, it is possible that more than one student poss.sses the
same last four digits in their SSAN as well as also being the responsi-
bility of a given user (PM). If this does happen, then the user will see
SCREEN 1B, the duplicate student screen.

The format of SCREEN 1B is:

ENTER FULL SSN FOR DESIRED STUDENT [ ]
LAST NAME, FIRST NAME MI. FULL SSAN
LAST NAME, FIRST NAME MI. FULL SSAN

ENTER A "Q" FOR SSAN TO QUIT WITHOUT SELECTINGC A STUDEN:

By selecting the full SSAN of the student desired and enter.ug it on
SCREEN 1B, the wuser and PSS is assured of processing only the a single

correct student.

Assuming the decision to process an individual student was .ade at
SCREEN 1, 1{t 1is at this point ({.e., a single student has bee: identi-
fied) that PSS builds the STUDENT HEADER (see the description of a STU-
DENT HEADER above). As mentioned previously, for all subsequett screen
displays involving this student, his STUDENT HEADER will be tl¢ write
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protected top portion of the CRT screen.

For processing individual students PSS has four functions v ich can
be 1invoked by the wuser. SCREEN 2 shows these four individua. student
functions as well as the common function QUIT.

The format for SCREEN 2 is:
(STUDENT HEADER)
A. BIOGRAPHICAL DATA
‘B. EDUCATIONAL PLAN
C. MEMO FOR THE RECORD

D. SUSPENSES
Q. QUIT

ENTER YOUR SELECTION: [ ]

NOTE: The commands defined earlier in the functional dc¢ .cription, e.g.
“"+", "=", apply to all the individual student fun  tions and
screens that follow.

If the user enters an "A" on SCREEN 2, the next screen that he will
see is SCREEN 3, the bio data screen.

LENLM &

L am o o

SRR 0
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The format for SCREEN 3 1is:

(STUDENT HEADER)

LINE CMD
1 [ ] GRADUATE GPA | ]  BEGIN DATE | ] ED CoOL: 1 ]
2 [ ] PROGRAM MGR | ] GRAD DATE | ] DEGREF CODE [ ]
3 [ ) ACADEMIC STATUS [ ] CLASS CODE | ] DEGREL CRANTED | ]
4 [ ] ADVISOR [ ] TRS-IN-DATE | ] DEPT-DATE | ]

S [ ) MANNING CODE [ ]  TRS—OUT-DATE | ] AVAIL-JATE | ]
6 [ ) LAST MAJCOM [ | DEPARTURE REASON | ]
7 [ ) OUTPUT MAJCOM | ] STATUS ( ]
8 [ ] PAFSC | ] DUTY TITLE [ ]
9 [ ) THESIS PAY [ } DUTY PHONE { ] [ ]

10 [ ] U~GRAD GPA | ] U-GRAD SCHL [ ]
11 [ ] PRIOR DEGREE | ] PRIOR AFIT [ ]

12 [ ] GRE VERBAL [ ] QUANT [ | TOTAL [ ]

13 [ ] GMAT TOTAL [ ]

14 [ ) DOR | ] TMST | ] AERO :ATING [ |

15 [ ] DOB | ] MARITAL STATUS [ ] ETHNIC GROUP [ ] SEX [ |

16 [ ) LOCAL ADDRESS | ]
17 [ ) HOME PHONE [ ] | ]  STATE~OF-LECAL-RESIDE:.E [ |

NOTE: ALL GCPA'S SHOWN ON SCREEN 4 HAVE BEEN CONVERTED TO A +.0 SCALE

Entering a "B” on SCREEN 2 results in SCREEN 4, the ed pla.a, being
displayed. When SCREEN 4 is first displayed on the CRT, it will show the
current term. Paging back, 1.e., entering a "~" command in the D field
of LINE 1, will show the the user the previously completed term(s). Pag-
ing forward from the original SCREEN 4 displayed, i.e., enterin; a "+"
command in the CHMD field of LINE 1, will show the student'; planned

. schedule.
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The format for SCREEN 4 {is:

(STUDENT HEADER)

LINE CMD
1 [ ] PROJECTED GRADUATION DATE: [ |
2 [ ) DATE OF LATEST APPROVED ED PLAN: | ]
TERM # TERM START DATE TERM STOP DATE TERM TYPY
301 ) ( ]. { ] (]
COURSE  COURSE COURSE COURSE Cii LIT  GRADE

1D DEPT NUM TITLE T

5 r"iw' VIV, TYIv
.

TOTAL TERM HRS [ | GPA [ |

If a "C" had been entered on SCREEN 2, then SCREEN 5, the .emo for
record screen (MFR), will be displayed.

The format for SCREEN S5 is:

(STUDENT HEADER)

LINE CMD DATE MEMO
1 {1 11
(

2 ()1 10
i (
- 3011 11
- [
V.» .
e :
. NOTE: MFR'S are considered as one record per two lines, ev-n though
- they are displayed on two lines. When the end of th. first
- block is reached, the terminal will automatically juip to the
= next block.
F ¢
3 Assuming the user had entered a "D" on SCREEN 2 then SCREE! 6, the
1 individual student's suspense screen, is displayed.
L
e
o
L.

v
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The format for SCREEN 6 is:

(STUDENT HEADER)

LINE CMD
1 [
2 (]
3 ()
n (]
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MODULE DESCRIPTIONS FOR THE AFIT/CIR/M
PERSONNEL SUBSYSTEM SOFTWARE (PSS)

Further information on any of the menus or displays
can be found 1in the Functional Description (FD) of PSS,
APPENDIX IIIC.

MODULE 1
RARKKRARARRANRRRRRRRRRRARRR AR R R AR AR ARRRR KRR RRRRARRARARRAA K, <Akkkk

L . ‘
!

*NAME : AUTHORIZATION/ACCESS CHECKING *
* *
*FUNCTION: Displays SCREEN 0; Checks for proper database pas: word *
* and CI users ID; Routes users to proper subsystem (PS:/FSS)*
- *INPUT: DATABASE PASSWORD AND CI USER ID *
r! *QUTPUT : UID (CI users ID), PW (Database Password) *
RRRNRRRRRRRRRARRRRRRRRR RN RRRRARRRRRR AR AN RA AR AR RKRRARRRRRIR K kAR kR
PROCEDURE:

L TO BE DEVELOPED (TBD)

MODULE 2
ARRRARRRARRRARKRRKRANRRRRRRARKRAARARRARNRRRRAAARRA KRR AR R AREARR: AARAkkk
* %
*NAME: FINANCIAL SUBSYSTEM (FSS) *
* *
*FUNCTION: See APPENDIX IIIG *

. * *

! *INPUT: *

b . *QUTPUT : *

i:-'- RARRKRRRRRRRRRARRKAARRARRARRARRARRRRANRKRRR R RAAR N AR ARNRARRRARKRA. chkhRAK

b -

.- PROCEDURE:

@

) MODULE 3

: RRNRRARRRRAARNRARRRARARRRRR AR NRARRRRRRRR AR AR AR R R kAR A AR kk, chkRRAkX
* *

E‘ *NAME: Personnel Subsystem (PSS) *

. x *
AFUNCTION: Driver for entire Personnel Subsystem Software; *
* Displays SCREEN 1 *

; *INPUT: UID, PW *

L *OUTPUT: UID, PW, SHORTSSAN (last 4 digits of SSAN) *

. ARRARRRARRRARRRRANRRARNRRRARRAKRRRARRARAARARKARRARRARRARRRARRAKA . xARRKAR

f‘ Appendix 111D PAGE 1
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PROCEDURE:
Begin
HALT = false
While not HALT do
Begin
Print SCREEN 1
SCREEN = "1"
Repeat
Call Get_Inppt (SCREEN, INPUT,DONE)
Call Validate Input (INPUT,AMV,VALIDI! T)
If not VALIDINPUT then
Call Flag Errors (AMV)
Endif
Until DONE & VALIDINPUT
Case (nonblank & validated) INPUT of fiel .
1. PM not = (last 2 char. of UID): Call :hange PM
(UID) -
2. SSAN & PM: begin
Call Get_Full SSAN(SHORT -AN,
U1D, PW,FULLSSANLIST,SSAN UNT,
SSAN)
If SSANCOUNT > 1 then
Call Process Duplicate
Students (UID,PW,FULLS \NLIST,
SSANCOUNT , FULLSSAN)
Endif
If SSANCOUNT >= 1 then
Call Build Student He ler(
ulr, P, FULLSSAN, SHR); iR
means "Student Header t(ecord”
Call Process Student( !D,Pw,
SHR) -
Endif
End(2)
3. Suspense & Date & Type: Call Proces: caecal
Suspenses(UID,Pw ,DATE,TYPE)
4. Create = “Y": Begin
Call Create_New Studc¢ :(PW,UlD,

SHR)
Call Build Student U¢ fer(ULID,
PW,FULLSSAN,SHR)
CALL Process_Student( !, PV, S
tnd(4)
5. Quit= "Q": HALT = true
Endcase
End(while)
End (main)
Reproduced from 3
best available copy.
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MODULE 4
RRRRRARARARRRRRARKARRARRRRRRARKRRRRRAARRERARARRRRRRAR AR RRRKL . ARRRRR
*

*NAME: Change_PM
*

*FUNCTION: To change CI users ID w/o backing up to Module 1
*

*INPUT: UID
*QUTPUT: UID , ,
********************#***************t*************k**t****** L Aakkhkkk®

PROCEDURE: TBD

* % % ¥ ¥ % »

\

MODULE 5
AARKARKAARRRRRARNRRARRRRARRRRRRAAR AR AR AR KRR RRKRKRKRRRARARAR . RAKKAR
*

*NAME: Create_New Student
*
X*FUNCTION: To enter a new CI student into the database; Crea: :
had and Display STUDENT HEADER
*INPUT: PW,UID
*QUTPUT: SHR (Student Header Record)
ANRARARRANERNARRRARRRRRKRRKRARARRRARRRARRRKRARRRARRRRRRARARR > chkhXkR
PROCEDURE:
Begin
Print out SCREEN IC
Repeat
Call CeQ_Input(SCREEN,INPUT,DONE)
Call Validate Input(INPUT,AMV,VALIDINPUT)
If not VALIDINPUT then
call Flag Errors (AMV); note AMV="appropriate modul. variable:”
Endif
If SSAN= "Q" then
DONE= true; note, Validate Input accepts "Q" as a v. lid SSAN
Endif
Until DONE & VALIDINPUT
If SSAN not = “Q” then
Send data to database
Store data in SHR; SHR="Student lleader Record”
Endif
£nd (main)

* % ¥ ¥ * % »
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MODULE 6
RAKKRRRARAKARRARRRRRRRARR AR AR AR RRRRRRARRRRARRRAARRRRRARANKR. cARAARA

% *
*NAME: Build Student_Header *
* *
*FUNCTION: Build and Display the STUDENT HEADER *
* %
*INPUT: UID,PW,FULLSSAN *

*

*QUTPUT: SR (Student lleader Record)
RRRARRRRARRRKRARARRIERARKARKRRRRRRRARRARKARRRRRARKKRARRAARRAK. K AAKARK

PROCEDURE:
Begin
If the SHR for this student doesn't already exist then
Retrieve data from database
Store data in SHR

Endif
Print out the STUDENT HEADER

End (main)

MODULE 7
ARRARARRRARRARRARRARNRARARRARRRRRARRRRARRRRRAKR KRR ARARKRRDAAK. ckARKRK

"
*NAME: Process_Student
®
*FUNCTION: Driver for individual student management modules;
» Display SCREEN 2
*INPUT: UID,PW,SHR (Student lleader Record)
*OUTPUT: UID,PW,SHR
ARARAARRARAARARAARARARARAARRRNRARRRRRARRRRKRARRRARRRRRARRKAR . KAKKRASR
PROCEDURE:
Begin
Print out SCREEN 2
SCREEN ="2"
Repeat
Call Get Input (SCREEN, INPUT,DONE)
Call Validate Input (INPUT,AMV,VAL.UINPUT)
If not VALIDINPUT then
Call Flag Errors (AMV); note AMV="appropriate modul. variable."
Endif
Until DONE & VALIDINPUT
Case Input of
l. "A":Call Process Bio Data(UID,PW,FULLSSAN)
2. "B":Call Process_Ed Plan(UID,PW,FULLSAN)
3. "C":Call Procesq_ﬂemq_Fo;_Record(UID,PN,FULLSSAN)
4. "D":Call Process_Individual Suspense(UID,Pd,FULLSS ..)
5. "Q":Null; no action, fall to end of procedure & reiurn
to module 3

* % % ¥ % % *»

Endcase
End (main)
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*INPUT: UID,PW,DATE,TYPE
*QUTPUT: None
RRRRRRKAR AR RN RARR KRR ANARR KRR AR R AR RAN R AR RKAARRRRRARARKRKRA kK> rKAKAAR

MODULE 8
RRRKRRRRRRRARRRRARRARRKRRRRARRRARRRARRRKRRRRRRRRRRAKRRARRARKAR <ARAKNKR
® *
*NAME: Process_General Suspenses *
® *
*FUNCTION: Display SCREEN lA; Retrieve and Display ALL the *
* outstanding suspenses of a particular type (TYPE ., be *
* determined) for ALL students *
*
*

PROCEDURE:
Begin

] Print out SCREEN lA
{ SCREEN = "1A"
E Repeat
1 Call Get_Input(SCREEN, INPUT,DONE)

Call Validate Input(INPUT,AMV,VALIDINPUT)
= If not VALIDINPUT then
fi! call Flag Errors(AMV); AMV="appropriate module vari. bles”

Endif

Unti. DONE & VALIDINPUT
If INPUT = “Y" then
Repeat
If (Screen isn't full) then
Retrieve data from the database
Else
call Get Char(INPUT)
Until (no more data)

Else
Repeat
Retrieve data from the database
Until (no more data)
End (main)
3
g
[ MODULE 9
&. AARARRRARRARRKRAAARRRRARRRARRRRKRARKRARAKRKRRARRRAKARARRRRAKRARR AkRkRkk
b - * x
*NAME: Get_Full SSAN *

b * *
[ XFUNCTION: Retrieve all SSAN's from the database whose last *
4 * digits = SHORTSSAN & where the SSAN is in the UIL *
& | * view *
3 *INPUT: SHORTSSAN,PW,UID *
,? *OUTPUT: FULLSSANLIST,SSAN,SSANCOUNT *

, RARARRRARKRARRRRXRARARNRRNRRRARARRARRAAKRKRKRRARRARRARKRRRARA AXRAARK
' PROCEDURE:
Begin
¢ SSANCOUNT = 0
S Repeat
Retrieve data from the database
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Put data into FULLSSANLIST

Increment SSANCOUNT

Until (no more data)
If SSANCOUNT < 1 then

Call Flag Errors(AMV); AMV="appropriate module variabl.:s

T v —.
OGN AN
L . ‘v s A.‘

- Endif
= End (main)
MODULE 10
ARRRRRRRRIARKRRARRARRRRKARRARRNRRARAKRRAKRARRRRRKKAKKRRRRRRKAKA <k KK XXK
* . *
;_‘ *NAME: Process_ Duplicate Students *
* *
F-
. . *FUNCTION: Display SCREEN 1B; Retrieve & Display data on all *
= * students who have the same last 4 digits as those *
f; * digits entered into SSAN on SCREEN 1; Get the full *
3 * SSAN of the single student the user desires to pru-ess *
*INPUT: UID,PW,FULLSSANLIST,SSANCOUNT *
*QUTPUT: FULLSSAN, SSANCOUNT *
ARKRRRAARKRRRRARAKARRRNRRAR KRR ARRARKKRARRKARKKRAKAARKKRRARKRAL KRKKRAK
PROCEDURE:
Begin

Print SCREEN 1B
For I = 1 to SSANCOUNT do
Retrieve data for student whose SSAN = Ith SSAN in

FULLSSANLIST
Print out data
Endfor
SCREEN = "1B"
Repeat
Call Get Input(SCREEN,INPUT,DONE)
= Call Validate Input(INPUT,AMV,VALIDINPUT)
. If not VALIDINPUT then
L Call Flag Errors(AMV)
% End{f -
f’- If INPUT = "Q" then
" DONE = true; Validate Input accepts "Q" as valid
. Endif
L Until DONE & VALIDINPUT
[ End (main)
é
Fe
'q
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MODULE 11
ARRRRRRRRRRRRRRRARAKRRRRR AR AR KR AR R AR RARRR KR AR RARRRARRRR KRR K. < KhkKhk
*

*NAME: Process Bio Data
*
*FUNCTION: Display SCREEN 3; Retrieve & Display Biodata; Dri- -
* Module 15
*INPUT: UID,PW,FULLSSAN
*QUTPUT: CMD,UID,PW,FULLSSAN (CMD is the line command variab: ‘)
RARAKRRRARIRRRR AR RRRARNARRRRRRKRRRRARRRRRRRARRAR AR RRRRRARRK AR A kkARA
PROCEDURE:
Begin
HALT= false
While not HALT do
Repeat
retrieve data from the database
Until (no more data)
Print out SCREEN 3
SCREEN = “3"
Repeat
Call Get Input(SCREEN, INPUT,DONE)
Call Vadeatq_Input(INPUT,AMV,VALIDINPUT)
If not VALIDINPUT then
Call Flag Errors(AMV); AMV="appropriate module variables”
Endif -
Until DONE & VALIDINPUT
; NOTE: If any line commands were entered on SCREEN 3 then Gcc_Input &
Validate Input will have assigned a valid value to ei.ch line
command (CMD)
Repeat
If (CMD not = * ") & (CMD not = "Q") then
Call Process Line Command(UID,PW,FULLSSAN,CMD,SCR: N)
Endif
Until (All line commands have been processed) or (CMD = "Q™)
If CMD = “Q" then
HALT = true
Endif
Endwhile
Fnd (wain)

* % % X % ¥ ¥
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MODULE 12

REARKRERR AR AR RRR KRR RRRRARRRARAR R AR AN RRR AR AR AR KRR AR AR AR AR AR RA.

*

ANAME ; Process Ed Plan
*

*FUNCTION: Display SCREEN 4; Retrieve & Display Ed Plan data:

* Drive module 15
*INPUT: UID,PW,FULLSSAN

SKkhkkkkk

*OUTPUT: CMD, UID, PW, FULLSSAN (CMD is .he variable for 1i:.

* command values)

ARRRRRRRRARAR KRR R ARRERANRRA AR AN RAAARRRRAKRARRARRRAANR AR R ARk,

PROCEDURE:

Same as module 11 except replace "SCREEN 3" references wi:n

"SCREEN 4" references where appropriate

MODULE 13

RAXURKKRKRRRKAKRARRRAARK KR KA ARk hkkkhhhkkhkrhkkkhkhkhkkkkkkAkAkkkhkkk:

]

*NAME: Procesg_Memq_Foq_Record
*

*FUNCTION: Display SCREEN 5; Retrieve & Display MFR data

*

*INPUT: ULD, PW,FULLSSAN

*QUTPUT: CHD,UID,PW,FULLSSAN (CMD is the variable for line
* command values)

RARAKKAANRKRRRARRRARA AR RARARRRARKRAANRARAKRRRRRAARARARKRRNKRKRRAR A <Ak k Ak

PROCEDURE:

* % X % % % ¥ ¥

skkkkik

Same as module 11 except replace "SCREEN 3" references wi:

“SCREEN 5" where appropriate

MOOULE 14

KARKKRRRA AR KK RKRRA KRR AR KRR AR RRN A RRKRARRRAKRAKRKRRRKRRKRRRAKRKRKRKRRARRKRR, cRKRXAKRR

x

*NAIE: Process Individual_Suspense
*

*FUNCTION: Display SCREEN 6; Retrieve & Display suspense dat

* an individual student; Drive module 15
*INPUT: UID,PW,FULLSSAN

*QUTPUT: CMD,UID,PW,FULLSSAN (CMD is the variable for line c« nnand

* values)

- for

* * * ¥ F ¥ ¥ »

RARRKRNRRANRRRARRRRARR KRR KRR A RKARRRARRANRRARRAKRAR KRR RAARARKAARRRRRARAK . cAKRARXN

PROCEDURE:

Same as module 1l except change "SCREEN 3" references to ' CREEN

6" where appropriate
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MODULE 15 .
ARARARR RN KRR AR AR AR R RN R AR KRR AR AR R RARARR AN RARANRRAARR AR A A Ak, chkAkkkk

* *
ANAME : Process_Line_Command *
* *
*FUNCTION: Drive the line command processor modules *
* *
*INPUT: UID,PW,FULLSSAN,CMD,SCREEN (see module 14 for CMD e: plain)*
*QUTPUT: UID,PW,FULLSSAN,SCREEN . *

KRRARRKRAKRARRR AR KRR AR RRRRRARRRARRRARRRRARRRRRRA AR RARRRKR Rk ko x kAKKKR
PROCEDURE:
Begin
Case CMD of
1. "+": Call Page Forward(UID,Pil,FULLSSAN, SCREEN)
2. "=": Call Page Back(UID,PW,FULLSSAN,SCREEN)

3. "C": Call Chaqu_Record(UID,PW,FULLSSAN)
4, "D": Call Deletq_Record(UID,PW,FULLSSAN)
5. "8": Call Select Record(UID,PW,FULLSSAN)
6. "N": Call Create New Record(UID,PW,FULLSSAN, SCREEN
Endcase
End (main)
MODULE 16
WRARRAKARRKRRKRRRARRRRRARRERRRRRR KRR KRR AR KARARR KRR AR AR RRRA KRRk, < RKRAKK
® *
*NAME: Create_New Record *
* *
*FUNCTION: Display appropriate basic screen with no dataj; *
* Receive new data from keyboard; Transmit data to d tabase%*
*INPUT: UID,PW,FULLSSAN, SCREEN *
*QUTPUT: None *

AARRRRRAAARARRRRARRR AR KRR R AR AR RARRKRRR AR AARRRRKRAKRRRRRAR . ARRARRA
PROCEDURE:
Begin
Print appropriate screen
Repeat
Call Get Input(SCREEN, INPUT,DONE)
Call Validate Input (INPUT,AMV,V.._.DINPUT); NOTE: LI:. CdD's

If not VALIDINPUT then ; except "Q" no
Call Flag Errors(AMV) ; accepted
Endif

If (VALIDINPUT) & (INPUT not = “Q") then

Transmit data to database as appropriate
Endif

If INPUT = "Q" then
DONE = true; Validate_Input accepts "Q" as a valid .put

Endif
Until DONE & VALIDINPUT
End (main)
Appendix IIID PAGE 9
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MODULE 17 & 18
ARAKRARRRRRRRARRARRRRRRRARRRRR AR RRRAAR KRR RARRRRRKAARARRRRRA Ak ARAKR

*
*NAME: Page Forward/Back
*

— - r——
ji A

*FUNCTION: Show next/previous page of data of screen current y
» being displayed
*INPUT: UID,PW,FULLSSAN,SCREEN
*OQUTPUT: None .
AR RRAARRRRERRRRNRRARRRR AR ARA R KR RR KRR KK AARKRRRARKKANRRNKRR xkhhkkR
PROCEDURE:
Begin
Gec Next/Previous page of data
Print appropriate screen
End (main)

* X ¥ X X X »

MODULE 19,20, 21
RRAKRARRKAKRRKRRRARARRRRRARNKRNKNARRARRRRARAKRRARRARAKRRARKRRRARAARRAR AAAKkAKK

* *
*NAME: Change/Delete/Select_ Record *
* *
*FUNCTION: Change/Delete/Select appropriate record on the sc cen #
* and in the database; Update screen display as nec ssary %
*INPUT: UID,PW,FULLSSAN *
*OUTPUT: None *
RARARRRRKAKKAKKRARKKRAXXRKARKRRAKRKRKARARS . KAAKRRRRARARRAARKRAR . chkkhAk

PROCEDURE:
TBD

MODIILE 22
RARARRARRAR KRR AR RAAKAARKARRRARARKARKARARKRARKRRRRANARAAL AKKRARR

; *

5 *NAME: Get_Input

" *

L

:! *FUNCTION: This is a submodule which is different in specifi

3 * details for each module which uses it, but is ver

A * similiar in function. It gets a line of input fr . a

3 * screen & assigns the input to the appropriate var ables

2 * for a given line of that screen

b

*INPUT: SCREEN,INPUT,DONE (SCREEN indicates which screen dis lay

* % % % X ¥ X* X F * % % B X %

! * is being used, DONE is a boolean variable set to tru by
3 * Cet_Input when all the variables assoclated with a ¢ ven
{ * screen have been assigned values (all input from the creen

* has been read in), INPUT is a temporary variable use to
1 * hold input from the screen).
» *OUTPUT: NONE
¢ AAARRARRARNRRRRRRRAARARNRRRARKRRRARARARARRKR KRR RANKRRRRRARRS AAKKKAR

PROCEDURE:
TBD
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. MODULE 23
F‘! KRNRARRAARR KRR RN RRRARAR KRR RRRRR IR RRR AR AAXRRRARARRRARRKR RS  AARRRK
* *
f *NAME: Validate Input *
[ . *
- *FUNCTION: A submodule which is different in detail for each *
- * module that uses it, but is similar in function f *
2 bd all of them. This module validates that the inpu. from *
p * a given field for a given screen is correct in fo iat, *
' * range, type, etc. as desired. This could be donc .y *
* referencing the data dictionary and other appropr. .te *
* sources. *
*INPUT: INPUT,VALIDINPUT,AMV (VALIDINPUT is a boolean variab. - *
* which is set to true if the input for a given AMV is ,alid *
* and which 1s set to false otherwise. AMV refers to a srop- *
* riate module variable. INPUT is a temporary var. us..| for *
* reading in data.) *
*OUTPUT: VALIDINPUT *

KERRRRANRAKRKARAENKRRARRRERR R RN KRR RRRRRARRRRARNRRAR R AR AR RRRARR. < AhkAKkAR

PROCEDURE:

TBD
MODULE 24
ARRRRKRRRRRREARRXKRARRRKRRRRKKRKRKRKRARRARAAARRKRRARKRKRAARRRL, chRkAAR
® *
*NAME: Flag_Errors *
S *
AFUNCTION: This submodule is different in detail for every m. lule *
* which uses it, but is very similiar in function. This *
* module would be designed to print out appropriate :rror *
* messages in the ERROR FOOTER at the bottom of the page *
* and to then return the cursor to the point of the :rror.*
*INPUT: AMV (appropriate module variables) *
*QUTPUT: None *
RARRRARRRRRRKRARRRARRRRRARARRARARRRRR AR RARRARRARRRRRKAR KRR K CAAK Rk
PROCEDURE:

TBD
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MODULE 25

**ﬁ********ﬁﬁﬁ*t***ﬁ***iﬁ***i*******************************.x******
* *
¥NAME: Get Char *
* - *

X*FUNCTION: Gets one character from the terminal. Maintains ; cogram*

* control, and waits doing nothing until a char. is input *

* Does nothing with the char. & then returns to cal.ing *

* program. . *

®*INPUT: INPUT *

*QUTPUT: None *

******t*******tﬁ**t*t******ﬁ*********t**********************.k******
PROCEDURE:

TBD

OTHER AREAS WHICH WILL NEED TO BE DEVELOPED DUE TO INSUFFI-
CIENT DATA AT THIS TIME:

Procedures to get next/previous page of data Procedures to
retrieve/transmit data to/from the database

. g
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A FUNCTIONAL DESCRIPTION OF THE

!! AFIT/CIV FINANCIAL SUBSYSTEM (FSS) SOFTWARE

The following is a description of the AFIT/CIV Financial ¢ bsystem
; (FSS) from the users standpoint. For each menu which requests he user
I! to choose a function, the user has only to type the letter of th func-
tion he wishes to perform. Upon doing this, the program will prov ide the
appropriate responses. Error messages for such things as . invali: input
or entering a letter which is not displayed .re printed at the I .ttom of
each screen and the user is given a chance to try again. The program
will continue to do this until a valid response is entered.

At every level, the quit or 'Q' will allow the user to stop he the
current operation and return to the previous menu. Users must b.: k thelir
way out of the system one menu at a time. They also have the opp rtunity
to go back and do something different.

The security and entry procedures for the FSS are identical o those
used in the Personnel Sub System (PSS). Further information at .ut this
procedure can be obtained by referring to appendix IIIC.

The two displays STUDENT HEADER (Dl) and SCHOOL UIEADER (bL.), are
displayed depending on whether the user is performing a student o: school

operation. These headers are displayed as protected fields and c..nnot be
directly changed by the user.

In the update programs the display is inji<ialized with the cursor in
the function column (FUN) of the first line. The user has only to move
the cursor up or down to the line that is to be updated ,enter t} . proper
function (A, Add; C, Change; or D, Delete) and move the cursur to the
begining of the field(s) he wishes to modify. Once finished, i wuser
transmits the line and the program will edit each field according to
predefined criteria (e.g. SSAN is all numeric). The first item checked
is the 1line number. If this has been changed or is unrecogniz.:le, the
. program will harshly notify the user and restore the line to its .riginal
£ format. If the wuser 1is updating 1line 3 of a ten line disp.ay, for
instance, and changes the line number to 6; the update program wiil think
o he 1s operating on line 6 and make erroneous changes. THE USER (UST NOT
CHANGE THE LINE NUMBERS or the results cannot be predicted.

[

£ Errors in the update programs are handled just like any othc. error
4 and are displayed at the bottom of each page. The line is scan.cd from
o left to right and one message is displayed for each error. ‘.en the

first error {8 detected, the program stops and prints the mes .age and
terminates scanning. Therefore, if a user has three errors in a ine he

1 will get three separate error messages and have to make three . hanges.
¥ The software does not search for all errors, at one time, but simply
_‘ 4 notifies the user of the first one it finds.

y .

Reproduced from
best available copy.
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Upon entering the system, through the proper security pr .cedures
described earlier, the wuser will first be presented with the ' .llowing
menu:

MENU V1: CHOOSE THE FUNCTION TO BE PERFORMED: [ ]

: STUDENT PAYMENTS
: SCHOOL PAYMENTS
: QUIT

Po il -

At this point the user must choose whether he will operate .n stu-
dent information, school information or quit altogether.

Should the user desire choose a student operation, he will ! - asked
to enter the full SSAN of the student using menu V2,

MENU V2: PROCESS A STUDENT

ENTER STUDENTS FULL SSAN [ ]

Once a student has been retrieved from the database, the sy:.cm will

display the student header format (D1) for each operation dea.ing with
that student. The user may not change this header directly.

Dl: STUDENT HEADER

SSAN RANK  NAME MAF FUND_TYPE.
ADDRESS SCHOOL START_DATE GRAD DATE
PM TERM_TYPE

STATE_OF_LEGAL_RES PLIONE
EXAMPLE :
999-55-1234 2LT  DIMWITTER, JONATHAN I.  POCAY FUNDED LE: \L
1234 HOLE BLVD PODUNK UNIVERSITY 3 JAN 51 22 DEC 99
ROOM 125 CIRW SEN
MOOSEJAW, WI 00001 ND (111)~123-3345

After the student header is displayed, the wuser can next specify
whether he wants to work on the invoices pafid for that student « siaply
look at a list of the costs/expenses incurred on behalf of that itudent,
to date. Menu V2.1 will also let the user go back and identif another
student to process.

Appendix I1IF PAGE 2




MENU V2.1: SELECT THE OPTION TO PROCESS
STUDENT HEADER (D1)

SELECT THE DESIRED FUNCTION TO BE PERFORMED [ |
A: UPDATE/EXAMINE INVOICES
B: EXAMINE STUDENT COSTS
C: EXAMINE ANOTHER STUDENT
Q: QUIT

Should the user desire to examine or update the invoices  ‘or the
student, the data will be displayed in the format of menu/displa: v2.l.l.

This 18 the basic format for all of the update programs, with tl . wvari-
able data being placed within a set of brackets ([ ]) and error :cssages
printed at the bottom of the display. The brackets restric® ' e of

the 1input field and give the user an idea as to how larpe it is. If for
some reason there are too many lines to display on a single scrc¢:n, the
user will be able to "page” through them by entering a "+" or ' -" under

the function column. This will move the display forward (+) or ackward
(-) one screenfull.

MENU V2.1.1: UPDATE/EXAMINE STUDENT INVOICES
STUDENT HEADER (D1)

VOUCHER_NUMBER VOUCHER_AMOUNT PMT_CODE INCLUSIv DATES

YT

DATE_POSTED AMOUNT REQUESTED TERM_TYPE RE "KKS
LINE FUN
1 L1 I ) sl ] { ) { : )
{ ) $( ] S I ]
2 (1 1 1 s ] ( ] { ]
[ ] sl ] [ ]
EXAMPLE
VOUCHER NUMBER  VOUCHER AMOUNT  PMT_CODE INCLUSI' . DATES
DATE_POSTED AMOUNT REQUESTED TERM_TYPE RE \XKS
LINE FUN
1 [ ] [123456789aB]  $[123456.00]) [FEES] [O1JANBO- ( 2HAL81 )
[15JANSO] ${987654.99] [SEM] [ASKING T  :fUCH ]

Should the user desire to examine the various costs accrued by the
student, he can instead select option E from menu V2.1 an et the

Appendix I1IF PAGE 3 Reproduced from

best available copy. °
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following display. This does not produce an updateable displ ; nmenu
V2.1.2 displays only the student costs. The user simply sc cts the
cost, the options are erased and the retrieved data is displayed
MENU V2,1.2: EXAMINE STUDENT COSTS
STUDENT HEADER f
SELECT THE DESIRED STUDENT COSTS
A: TUITION
B: LABRATORY
C: BOOKS
Q: QUIT
D2: STUDENT COSTS
STUDENT HEADER
COST_TYPE SCCA FY82 FY8l FY80 FY79 . +TAL
TUITION | | ] | 1 1 1 ] | ]
LABRATORY | ]| 11 1 | I | ]
BOOKS [ 1 | ) I I ] ]
Appendix IIIF PACE 4
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If the user had chosen option B from menu V1, he would be - .crating
on information concerning a school instead of a student. After ntering

option B, the a menu will appear (menu V3) which will allow the :ser to
select the particular school he wishes to sce.

At this point, the user may enter the exact name of the schd )l (e.g.
AUBURN UNIVERSITY) or simply enter the two letter state abbrevi. ion and
a list of schools will be generated. The user may then choose : school
from the list and continue. If an incorrect name is entered, th. program
will attempt to find it then return with an error message, menu V3 and
let him try again.

Menu V3 will'allow the user to select the name of the s wol he
desires.

MENU Vv3: SELECT THE SCHOOL

ENTER ONE OF THE FOLLOWING:

A: SCHOOL NAME [ ]
B: SCHOOL STATE [ |
Q: QUIT [ |

If the user requests a list of schools in a particular stat:, uenu
V3.1 will appear and allow him to select a school from the li::. This
name will be automatically transferred to the routine which will -ctrieve

the school data.
MENU V3.1: GENERATE SCHOOL LIST

SELECT THE DESIRED SCHOOL

UN SCHOOL NAME

LINE FUN
I ]
1 ]
]

F
(
[
( [ ]

1
1
2
k)

u [ 1 [QUIT]

Once a school has been selected, the system will auto :tically
display a school header which countains certain information per :aent to
the school. This header (D3) cannot be changed directly by the . .«r and
remains on the screen throughout the operations for that school.

Reproduced from
best available copy.
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DISPLAY D3: SCHOOL HEADER

SCHOOL NAME ESA_NUMBER

ADDRFESS SCHOOL TYPE TERM TYPE
EXAMPLE ¢

AUBURN UNIVERSITY 123456789ARCD

AUBURN, ALABAMA 36530 S ' QTR

Next the user will be able to select the exact function he v shes to
perform with respect to the chusen school. Each update progr = wourks
exactly like those for the student. School functions may be cho: n using
menu V3.2. Options €, D and E may only be visable to those u: rs with
sufficient access.

MERU V3.2: SELECT SCHOOL FUNCTION

SCHOOL HEADER (D3)
SELECT THE DESIRED FUNCTION TO BE PERFORMED: [ |
A: UPDATE/EXAMINE INVOICES AND VOUCHERS
B: UPDATE/EXAMINE POINTS OF CONTACT
C: UPDATE/EXAMINE COST MATRIX
D: PRODUCE COST FORCASTS
E: PRODUCE CURRENT COSTS
Q: QUIT

If the user chooses option A from menu V3.2, bhe will be ble to
update and examine all the vouchers and invoices for the schc .1 along
with all the detailed information relevant to them. Menu V3.2.1 ‘{1l be
used to display, 1in an update format, the :urrent invoice dat . in the
database for the school. The user will be able to add, change or delete
information as required.
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MENU V3.2.1: UPDATE/EXAMINE INVOICES AND VQUCHERS

SCHOOL HEADER (D3)

INVOICE NO DATE_REC'D INVOICE AMOUNT TERM _TYPE 'TE'! DATES
VOUCHER _NO DATE_PAID ANOUNT PAID

LINE FUN

1 () [ 10 /] S R S T -

EXAMPLE :

SCHOOL HEADER (D3) :
INVOICE NO DATE REC'D INVOICE_AMOUNT TERM TYPE TER NATES

VOUCHER_NO DATE_PAID AMOUNT PAID
LINE FUN
1 [ ] [12345678)  [23NOV79]  $[99999.99] [SEM] [O1DEC ;~0SJANSO!
(ABCDEFGH ) (10DEC79]  $[55555.00]

If the user had chosen option B from menu V3.2 he would be ble to
examine and/or update the points of contact for each school and rrogram.
This is accomplished using menu V3.2.2 just as any other update « isplay.

MENU V3.2.2: UPDATE POINTS OF CONTACT

SCHOOL HEADER (D3) .
NAME PI!ONE « JOGRAM
ADDRESS
LINE FUN

Reproduced from
best available copy.
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EXAMPLE :

SCHOOL HEADER
NAME PHONE PoGRAN
ADDRESS
LINE FUN

1 [} (DR. MICKEY M. MOUSE ] [999-123-456] [CO - SCI
(COMPUTER SCIENCE DEPT, UNIV OF DISHEY WORLD, ORLAKDO FLA

Option C fom menu V3.2 the user to update the entries on 1 :¢ cost
matrix for a particular school or simply generate it. The f« -n.at and
content of this function and 1its display have not been decided pon by
the wuser and cannot be covered in detail here. What 1is know; at this

time is that the matrix will need to be able to be specified for . given
year and program. It will contain a list of the charges t! - school
levies against the Air Force under its contract along with the « sts of

all the various fees, tuition rates and any other cost related c. :rges.

The user will be able to specify the year and program wus :y menu
v3.2.3, and {n turn select the actual desired costs using menu V .2.3.1.

MENU V3.2.3: UPDATE AND/OR GENERATE COST MATRIX

SCHOOL HEADER (D3)

ENTER THE DESIRED YEAR AND/OR PROGRAM
YEAR [ ]
PROCRAM | )|

MENU V3.2.3.1: SELECT THE DESIRED COST

SCHOOL HEADER
ENTER THE DESIRED COST [ ]

A: TUITION
B: FEES
Q: QUIT
The rcmainder of the FSS has not been finalized by the wuse . For=

mats and content have yet to be decided. 1t is anticipated that e sys-
tem would behave as described below.

The last two options will not have a menu associated v 'n theu

because these functions simply generate a display or a printo . This
information will have to be computed from other data in the dat. '.se as
needed and it {8 very likely that these functions could coas .« lurge
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amounts of time during production. Therefore, they should be roduced
off-line or in a batch mode. This will free the terminal for o! .cr work
and provide the user the ability to view the report at a later ' me and

at his leisure.

The associated displays should simply notify the user that he has
requested this option and the reports are belug generated. Once wuaplete

or a batch job has been spawned, control will return back
and allow the user to perform other work.

MENU V3.2.4: PRODUCE COST FORCASTS

SCHOOL HEADER (D3)
PRODUCING COST FORCASTS FOR: (actual school name)

MENU V3.2.5: PRODUCE CURRENT COSTS

SCHOOL HEADER (D3)
PRODUCING CURRENT COSTS FOR: (actual school name)
PRODUCE CURRENT COSTS

Appendix IIIF PACE 9
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MODULE DESCRIPTIONS FOR THL AFIT/CLV
FINANCIAL SUB SYSTEM (FSS) SOFTWARE

Further information on any of the menus or displays can
be found in the Functional Description (FD) of the CFS
software, Appendix IILIF.

MODULE 1
ARRAKRRRRAKKRRRRRARRRRRRRKRRRRRN AR R AR ARRR AR AR KRR AR R AR A ARRKARRR K.
x .

*NAME: CIV FINANCIAL SUBSYSTEM

*

*FUNCTION: This is the main program for the CFS and handles the
* calls for the user.

*

*INPUT: USERID
*QUTPUT: NONE
RARRR AR R AR R AR RAN AR RRRRRRRA KRR AR R AR A AR AR AR R kA AR hkkkkhkkkko
PROCEDURE:
do while FUNCTION not = 'QUIT'’
call CET_FSS_FUNCTION (FUNCTION)
if FUNCTION = 'STUDENT PAYMENTS'
then call PROCESS_STUDENT (FUNCTION)
else {f FUNCTION = 'SCi{OOL PAYMENTS'
then call PROCESS SCHOOL (FUNCTION)
else {f FUNCTION = TQUIT' then do nothing
end main loop

HODULE 2
KARKRAARRAR AR AR AAARRRRARRAAARAARRAARRARARRRRAARAARRRARRRRAR AN AR AA K

*
ANAME : GET_FSS_FUNCTION

*

*FUNCTION: This subroutine returns a single, valid function

* which corresponds to which subroutine the user wishe:
* {0 enter.

]

*INPUT: NONE
*QUTPUT: FUNCTION
RAARRRKRRRRRARKRARRRAKARARNARRRRNRRRRAARRNKRRRRARKRRRRRRARRAAARRRRARAR K.
PROCEDURE:
error = 1lb ;a binary value turned on for loop control
do while input not = A, B, Q ;do while input is not valid
print display lines on crt (display V1)
error = 0b ;turn {t off until th. user makes an error
get input line
if input not = Q then do
i1f input = 'A' then FUNCTTON = 'STUDWNT PAYMENTS'
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else 1f input = 'B' then FUNCTION = 'SCHOOL PAYMEKTS'
else do

error = 1b ;turn error indicator on
print error message for invalid function

end

end
else FUNCTION = 'QUIT'

cnd main loop

MODULE 3
ARKARKKRRKRAAKRRRRARKKAKRRARRRKRKARRARRARKRARRRRRA KRR RRARRRAKARRAARRKAK:
*

*NAME : PROCESS_STUDENT

*

*FUNCTIOHN: This subroutine acts as the driver for the Student

* Financial Sub System (STFSS) and calls the functions
* the user requests.

*

*INPUT: NONE
*OUTPUT: FUNCTION (indicates a request to quit)

ARAKNANRRAKRARAARRRRRRRRRRRRRRARARKAARAR KRR R AR KRR AR AR AR AR KRAAR kK ..

PROCEDURE:
do while FUNCTION not = 'QUIT'
call GET_STUDENT SSAN (FUNCTION, SSAN)

1f FUNCTION not = 'QUIT' then do
retrieve data for student header

display data on CRT in the Dl format, as a protected fie:

call SELECT STUDENT_FUNCTION (FUNCTION)
if FUNCTION not = 'QUIT' then do

1f FUNCTION = 'INVOICES' then call UPDATE_INVOICES (FU

else if FUNCTION = 'COSTS'
then call QUERY PROG_COSTS (FUNCTION, SSAN;

else if FUNCTION = 'STUDESNT' do nothing ;get .

end
end
end main loop
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MODULE 4

. *NAME : !’R()CESS_SCHOOL
\. - *
) *FUNCTION: This subroutine acts as the driver for the School
* Financial Sub System (SFSS) and call< the functions
* the user requests.
*
p *INPUT: NONE

*QUTPUT: FUNCTION

e
B

PROCEDURE.:
o do while FUNCTION not = ‘QUIT'
call GET SCHOOL (FUNCTION, SCHOOL NAML)
if SCHOOL NAME not = 'QUIT' then do
S retrieve school header data ;screen display D3
B display school header data on crt
‘ call SELECT SCHOOL FUNCTION (FUNCTION) ;menu V3.2
if FUNCTION not = TQUIT' then do
1f FUNCTION = 'INVOICES & VOUCHERS'
then call UPDATE INVOICES/VOUCHERS (FUNCTION, SCHOOL
else 1f FUNCTION = 'POC' i
then call UPDATE POCS (FUNCTION, SCHOOL_NAME)
else 1f FUNCTION = 'MATRIX'
then call UPDATE_COST_MATRIX (FUNCTION, SCHOOL NAME)
else Lf FUNCTION = 'FORCAST'
then call PRODUCE COST FORCASTS (FUNCTION, SCHOOL HA
else call CURRENT COSTS (FUNCTION, SCHOOL NAME)
b end 1f block
‘i else FUNCTION = 'QUIT'

Rt At 2

-

end main loop

MODULE 5
3 RRRARARRRRRRR KRR RRRRRARRRRRRRN R AR RARRRRKRRRR KRR KRR ARRA KRR AR R R AR KAk k-
' *
g
& *NAME: GET_STUDENT_ SSAN
*
*FUNCTION: This subroutine returns a unique SSAN for a student
* using menu V2. The user may quit by entering a
* 'Q' in SSAN.
*

AINPUT: NONE
*QUTPUT: SSAN, FUNCTION
RRKARRARKRRRRRAEKARRRRNRARRRRARRRAK AR KRR R RARKARRARKRRR AN AR KR Ak
PROCEDURE:
error = lb ;a binary value turned on for loop control
do while FUNCTION not = °'QUIT' & error
error = Ob ;turn it off until the user makes an error
display menu V2
get input line

Appendix I1IG PAGE. 3
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{ L check input for all numeric

LE ’ if {nput not numeric then do

3 error = lb

Lf‘ print message for incorrect function

XA if input = 'Q' then FUNCTION = 'QUIT'
end

end main loop

Tw ATy
v AT ”
|i LN

. I3

L MODULE 6
- KARKARRRRRARKKRRIAKRRRRRRRRRRARAKKRRKAKK AR R R KRR RKA KRR AR KRR KA K.
: *
E‘ *NAME : SELECT_STUDENT FUNCTION
. *® -
o *FUNCTION: This subroutine gets the users function from Menu V2.
: * and returns it to the calling program.
. *
g& *INPUT: NONE
. *OUTPUT: FUNCTION
. KARRKAARRIARKARARR KR KAKKRRARARRARKARARRRKAR KA AR KRR AR AR AR KRR AR
PROCEDURE:
error = lb ;a binary value turned on for loop control
do while FUNCTION not = 'QUIT' & error

error = Ob ;turn it off until the user makes an error
display menu V2.1
get input line :
1f input not = 'Q' then do
if {nput = 'A' then FUNCTION = ‘INVOICES'
else if input = 'B' then FUNCTION = 'COSTS'
else 1f input = 'C' then FUNCTION = 'STUDENT'

: else do

. error = lb ;flag the error

i print an error message to the user
P end

: end

‘e else FUNCTION = 'QUIT'

o end main loop

4
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HODULE 7
ARKKRAKRRRAARARRR RN KRR ARAR KRR ARKARRR R AR KRR R ARRRRARAIRRRRRAKKARRARE <k

* *
*NAME : UPDATE_INVOICES ®
* *
*FUNCTION: This subroutine allows the user to update the invoic. *
* charged to a particular student. Fuch time a comman *
* (function) 1is issued, the data is clanged in the *
* database the data is retrieved again and the screen *
* is refreshed with the latest copy of the invoices as *
* stored in the database. This subroutine uses Menu *
* V2.1.1 and display D3. *
* . x
*INPUT: STUDENT_SSAN *
*QUTPUT: FUNCTIOU x
KARARKAKARRKRRKKRXXKRRRRRKKRRARRRRRXARRXRRKAKRRARRARARRARKARRKRR K«

PROCEDURE:
do while FUNCTION not = *QUIT & error

error = Ob ;error is a binary value, turn it off

retrieve student invoices data

display student invoice data in menu V2.1l.1 format

call GET INVOICE_LINE (input line)
;ifun is the second field in the input line
;8 check must be made to insure the line number was not . ihanged
by the user

1f ifun not = 'Q' & line no not changec¢ then do

if ifun = '+' or '=' then move display lines up or down . 1 screen
else 1f ifun = 'A' the call ADQ_INVOICE_?UPLE (data fiel )
else if 1fun = 'C' then call CHANGE INVOICE TUPLE (data iclds)
else if 1ifun = 'D' the call DELETE_INVOICE_TUPLE (data { clds)
else do

error = 1lb ;turn error on

print error message for invalid function
end
else FUNCTION = 'QUIT' ;quit this operation
end main loop

NOTES: See the final section for an explanation of the A, C anc o functic:s
an modules.
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MODULE 8
ARARRRRRRRRAKARRKARRARARARRRRRRRRR AR AR ARRRARKRRARKAXARAKRRRRR AR KAk
x

*NAME: GET_INVOICE_LINE

*

*FUNCTION: This subroutine gets the data line from Menu V2.1.1

* and checks the values of the flelds for validity.

* It will not return to the calling program until all
* fields are correct or a 'Q' has been entered as

* function. '

*

*INPUT: NONE

*QUTPUT: one data line with fields separated by a delimiter

AARKRRRRARRARNARAARRA AR KRR ARARARRAARRRRARRARRRARRAA AR ARk ARk kkkk:

PROCEDURE:
error = 1b ;a binary value turned on for loop control
do while error
error = Ob
get line
1f ifun not = 'q' then do ;ifun is the second field on th
validate all field values for format and content
query database to validate the AMOUNT TYPE
1f any field fails then do -
error = lb ;flag the error
print an appropriate error message
end
end main loop

s;turn it off until the user makes an error

U G D Sy W WS i, e e maiin,

;see if it i

MODULE 9
ARRRIARRRARARRRKARRRRRRRRAR KRR KRR RRRRARRAKRKK L ARk ARRRRAKRRRARKRK RS
. *
o ANAME: QUERY_PROG_COSTS
[ *
;}‘ *FUNCTION: This subroutine allows the user to query the various
gg * costs incurred by a student in a particular program.
;‘ * It uses menu V2.1.2 and display D2.
. *®
- *INPUT: STUDEKT_SSAN
- *QUTPUT: FUNCTION
. ***ﬁ***************t************t****t**************************v
E-' PROCEDURE.:
| do while FUNCTION not = 'QUIT'
- retrieve student cost data
L call CET;FOS?_?YPE (COST_TYPE, FUNCTION)
- if COST_TYPE = 'TUITION' then retrieve tuition data (for t!
= else if COST_TYPE = 'LAB' then retrieve lab fee data
E else 1f COST_TYPE = 'BOOKS' then retrieve book data
e - elge 1f FUNCTION not = 'QUIT' then display data in the for
Ef - end main loop
3
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NOTES: This function could not be fully defined by the user at

40ODULE 10
RARAKAKKRRRRRRRRKRRRNRRRRRRR AR RKRRRRRRRRRR AR AR KRR AR AR RRARARR KA X >
*
*NAME : GET_COST_TYPE
*
*FUNCTION: This subroutine allows the user to select the type o.
* costs he wishes to update.
*
*INPUT: NONE
*OUTPUT: COST_TYPE, FUNCTION
ARAAKRAKRKARKARRARARRAK AR A KRR RRRRXARRRRRKRRKARKRKRARRKRRRA KA KKKk k7
PROCEDURE:
error = lb ;a binary value turned on for loop control
do while error
error = Ob ;turn it off until the user makes an error
display menu V2,1.2
get line
if input not = 'Q' then do
if input = 'A' then COST TYPE = 'TUITION'
else if input = 'B' the COST TYPE = ‘LAB'
else i{f input = 'C' then COST TYPE = 'ROOKS'
end -
else do
error = lb ;flag the error for the loop
print the appropriate error message
end
else if input = Q then FUNCTION = 'QUIT'
end main loop

MODULE 11
ARRRRAARRARRAARARRKRRRKARARRARRRRKRRARRAKKRRRRARKARRKARARARRAAAK: |
*®

*HAME : CET SCHOOL

. -

*FUNCTION: This subroutine returns a single, valid name of the

* school the user wishes to query/update. If the nam
* is unknown, the user may request a list of schools i
* a particular state and choose one from the list.

*

*INPUT: MNONE
*QUTPUT: SCHOOL_NAMF., FUNCTIONON
RRARRARARRRKNRRANNRRERARRARRARRRARRRRRRNRNRRAARKRRNKARRNRRRRARRARAR KRR A RRARK,
PROCEDURE:
error = Ib ;a binary value turned on for loop control
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R do while FUNCTION not = 'QUIT' & error

e error = Ob ;turn it off until the user makes an error
Ju call CEI_SCHOOL_FAME (SCHOOL_NAME, STATE, FUNCTION)

T check the school name in the data base

if not valid or does not exist then do

error = lb ;flag the error for the loop
print an error message for an unknown school

end

! else 1f FUNCTION not = 'QUIT' then

P Lf SCUOOL NAME = blanks & STATE not = blanks

then call GENERATE SCHOOL_LIST (STATE, SCHOOL_NAME, FU. TIONON)

else if SCHOOL NAME & STATE = blanks then do
T error ='lb ;flag the error for the loop
o print an error message for invalid function

3' end

end main loop

s | MODULE 12

. RARNARRRERARRARRAARRR AR KRR RRRRRR RN AR RARKRANKRRRRAR AN KRR AARRRRA X
4 *

: *NAME:  GET_SCHOOL_NAME

s ]

X X

*FUNCTION: This subroutine displays menu V3 and returns a singl.

* school name by allowing the user to enter it directl:
* or request a list of schools in a state.
*
*INPUT: NONE
*QUTPUT : SCHOOL NAME, FUNCTIOHNON *
ARARRRRRARKARKRRARKARARRRKRARRRARRRARARAAKKKARAKAAR KRR KRR KKK KRS X
PROCEDURE:
error = 1o ;a binary value turned on for loop control
do while FUNCTION not = 'QUIT' & error

error = Ob ;turn it off until the user makes an error
display menu V3

get input
if 1fun = 'Q' then FUNCTION = 'QUIT' ;i7un is the third fi -1d
else do
if SCHOOL NAME = blanks & STATE not = blanks juser want: . list
then validate state j;uses the standard 2 letter abbrev
if STATE is invalid then do
error = 1b ;flag the error for the loop

print an error message for state not found
end

end main loop

L S SR T
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L MODULE 13
_c o RAKKARKRARAARRARRRRRRRRRRRRARRRR AR RARRRRRRIRN R AR AR R ARARRAR KRR, %
* *
s *NAME:  GENERATE_SCHOOL LIST x
.. * x
N *FUNCTION: This subroutine takes a 2 letter state abbreviation *
7 * and retrieves all the AFIT/CI schools which are ther. ,=
n * and allows the user to choose one from menu V3.1. *
* x
. *INPUT: STATE ' *
i *OUTPUT: SCHOOL_NAME, FUNCTION X
- RARARKARARARRNRRRRRARRR AR AR R RN R RKARARRRA KRR KRR AR RRRRAKRRRARARRR  x
PROCEDURE:
- retrieve schools for the state
;! display data in the format of V3.l

error = lb ;a binary value turned on for loop control
do while FUNCTION not = 'QUIT' & error
error = Ob ;turn it off until the user makes an error
get input line
check line number for correctness
if too large or garbage then do
error = lb ;flag the error for the loop
print a nasty message to not change line numbers
end
else if line number points to quit (uses an array to store values)
& then FUNCTIONON = 'QUIT'
e’, else SCHOOL _NAME = data array (line_no).school name
end main loop

MRS

"'«_'E a Lot
_' . .

LF

-

p MODULE 14

" ANRRARARRARERRRRRRRRRRRARRARRARKRRRARKRRARKANKRRRARKR KRR A ARKARRARRARRNRRKRRRARE « %

.

:_*‘. x x

- *NAME: SELECT SCHOOL FUNCTION *

o * - - *

2 *FUNCTION: This subroutine allows the user to select the functi %

F’ * he wishes to perform for a specific school from menu *

| * V3.2, *
* *
*INPUT: NONE *
*QUTPUT: FUNCTION x
ARARRAARKARRRRRRARKRRRARAAKRRRRARRARRRRARARRRKR AR K ARRARNRRANARAARAARKAAI AN R xk

L PROCEDURE :
; error = lb ;a binary value turned on for loop control
do wiile FUNCTION not = 'QUIT' & error
error = Ob ;turn it off until the uscr makes an error
display menu V3.2

. get input
¢ . if tnput not = 'Q' then do
e o if input = 'A' then FUNCTION = 'INVOICES/VOUCHERS'

else if input = 'B' then FUNCTION = 'POC'

™~ Appendix I1IC PAGE 9
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else 1f input = 'C' then FUNCTION = 'MATRIX'
else {f input = 'D' then FUNCTION = 'FORCAST'
else if input = 'E' then FUNCTIONON = 'ONGOING'

¢lse do
error = 1lb

;flag the error for the loop

print and error message for invalid input

end
else FUNCTION =
end main loop

'QUIT’

MODULE 15

AARKKRARRRRRKARRRRRRRRRRARRRARRRRAKRRRRRRARARRARKKRRKRRRRRRRRARRAK: X
* *
ANAME: UPDATQ_INVOICES/VOUCHERS *
* *
*FUNCTION: This subroutine is the main driver and allows the us. ‘*
* to update/view the invoices and vouchers which belon: *
* to a particular school. It uses menu V3.2.1l. *
* *
*INPUT: SCHOOL NALNE *
*QUTPUT: FUNCTION *
AARRRRARRRRRRRKIARARRRRKRRARAKRARAKRRRRANRRKKARKKARRR KRR RAAKARARAR)  x

PROCEDURE:

error = lb ;a binary value turned on for loop control

do while FUNCTION not = 'QUIT' & error
error = Ob ;turn it off until the user makes an error
retrieve vouchers and invoices data for the school
display the voucher and invoice data in the format for V 3.'.1

get input line

;ifun is the second fleld on the input line
if 1fun not = 'Q' then do

check all the

input fields

check the database for the validity of the term_type
if errors then do

error = 1b

;flag the error for the loop

print appropriate error message

end

if 1fun = '+' or '-~' then move display lines up or down ¢ screen
else {f ifun = 'A' then cal) ADD INVOICE TUPLE (input dat .)

else if ifun = 'C' then call CHANGE_INVOICE TUPLE (input .ta)
else if 1fun = 'D' then call DELETE _INVOICE TUPLE (input ‘ata)

end

else if line numbers changed then do

error = lb ;flag the error for the loop
print nasty message not to change the line numbers

end

else if ifun = 'Q' then FUNCTION = 'QUIT'

end main loop

NOTES: See the final
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MODULE 16
T T T T T
*

ANAME: UPDATE_POCS B
*

*FUNCTION: This subroutine is the driver for updating the

* Points of Contact for a given school. It uses menu x

‘ V3.2.20 ~

L] ~

*INPUT: SCHOOL NAME ’ .

*QUTPUT: FUNCTION A

RARRRRARARKARRARRARRRARARRRARRRRRRRRRKIRRARRARRARRARARRNRRARKRRK K. 2
PROCEDURF:

error = lb ;a binary value turned on for loop control
do while FUNCTION not = 'QUIT' & error
error = Ob ;turn it off until the user makes an error
retrieve POC data for the school
display POC data in the format of V3.2.2
get input line
; ifun is the second field on the input line
if 1fun not = 'Q' & line number not changed then do
check all input fields for validity
if errors then do
error = lb ;flag th- error for the loop
print the appropriate error message
end
else do
if 1fun = '+' or '-' then move display lines up or dow: on screen
else if {fun = 'A' then call ADD POC_TUPLE (input data)
else if ifun = 'D' then call DELETE POC TUPLE (input d. 4)
else if 1fun = 'C' then call CHANGE POC TUPLE (input di i)
else do -
error = lb ;flag the error for tne loop
print error message for invalid function
end
else 1f line number changed then do
error = 1b ;flag the error for the loop
print nasty message to not change line numbers
end
else if 1fun = 'Q' then FUNCTION = 'QUIT'
end main loop

NOTES: See the final section for an explanation of the A, C and functio:
and modules.

Reproduced f
best availeableroc’gpv.}
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MODULE 17
RARRARARKRRRRRRRRRRRRRRRRRARRARRARRRRR A AR KRN RAR AR ARR KRR KR KRARK R& k.
®

ANAME : UPDATE_COST_MATRIX

*

*FUNCTION: This subroutine acts as the main driver which will

* allow the user to update the cost matrix using menu
* V3.2.3.10

®

*INPUT: SCHOOL NAME
*OUTPUT:  FUNCTION
AARARR AR KRR MR RRRRRRRRRRREARA R RAARRRARRRRRRA KRR AR ARRA AR R AR KA R AR K
PROCEDURE:
error = lb ;a binary value turned on for loop control
do while FUNCTION not = 'QUIT' & error
error = Ob ;turn it off until the user makes an error
call GET_YEAR_AND PROGRAM (YEAR, PROCRAM, FUNCTION)
display menu V 3.2.3.1
get input
check input for validicy
1f not valid then do
error = lb ;flag the error for the loop
print and error message for invalid function
end
if not error & input not = 'Q' then do
if fnput = 'A' then
call UPDATE TUITION MATRIX (SCHOOL NAME, YEAR, PROCRA!
else call UPDATE ._FEE | MATRIX (SCHOOL | NAME, YEAR, PROGRAM,
end
end wain loop

MODULE 18
KRKAARRRRRRARNRARRARRARARARRRRRARARRAARRRRKRRKRRRKRRRARRRARRRRARARK .
*

*NAME : FORCAST_COSTS

*

*FUNCTION: This subroutine allows the user to update the cost f. -
* casting information. It is the main driver for this

» function and uses meau V3.2.4,

*

*INPUT:

*OUTPUT:

ARRARRRRRRARRRRRRARRAARRRRRARRRRRRARARARRRARKKARKARR R RN R ARRRARK K,
PROCEDURE.:

THERE IS INSUFFICIENT DATA AT THIS TIME TO DESCRIBE TIIE PROCEDUR
MODULE.
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MODULE 19
RRRARKRRRA AR ARRARR R RN KRR R KRR KRR AR RAR KRR AR KRR KRR AR KRR R AR AR

*
*NAME : CURRENT_COSTS

*

*FUNCTION: This subroutine allows the user to update or examine
* the current costs incurred for a given school. It

* uses menu V3.2.5,
3

*INPUT:
*OQUTPUT:
ARRRRRRRRRNRRRRARRRARRRN AR R KRR AR RARRRRRRA AR AR ARAR AR R RN KRR A A Ak

PROCEDURE:

THERE IS INSUFFICIENT DATA AT THIS TIME TO DELCRIBE THE PROCEDUK!
MODULE.

MODULE 20
RRRARKKANKKR KRR AR KRR AR KK RRR AR AR AR KRR KRR KA ARRRRRRA AR AR RARAR KR K,

*
*NAME:  GET_YEAR_AND_PROGRAM

L

*FUNCTION: This subroutine gets a year aund/or a program using
* menu 3.2.2.

*

*INPUT: NON

*OQUTPUT: YEAR, PROGRAM, FUNCTION
RRRARRRAARRRRAR KRR R AR RARKARRR AR AR R R AR KRR KA RARKARARR KRR KRR kR AR KA K>

PROCEDURE:
error =~ lb ;a binary value turned on for loop control
do while input not = 'Q' & error
error = Ob ;turn it off until the user makes an error
display menu 3.2.2
get line
chiack input fields
1f errors then do
error = lb ;flag the error for the loop
print an error message for invalid input
end
end main loop
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MODULE 21}

*INPUT: YEAR, SCHOOL_NAME, PROGRAM
*OUTPUT: FUNCTION

ARCHAARRRRARRRARKRRRRRERRRRRARARARRA KRR AR AR AR AR RRARRARRRRARRAR: X
* x
*NAME : UPDATE_TUITION MATRIX *
% *
*FUNCTION: This subroutine acts as the driver wvhich will allow  *
* the user to update/examine the tuition cost matrix. *
* *

13

*

x

RARARKARRRRRARRRARRRRARARRRARARRAR R AR R AR R AR N AN A AR R AR AR R AR AR X

PROCEDURF.:

error = 1b ;érror is a binary value, set if for the loop

do while ifun not = 'Q' & error

error = 0Ob ;turn it off
retrieve tuition matrix data

digplay tuition matrix ;format has not been finalized by t .. user

get input line

;1fun is the second field on the input line

; line numbers must be checked

1f ifun not = 'Q' & line numbers not changed then do

check all inputs
if errors then do

error = lb ;flag the error for the ioop
print the appropriate error message

end

if {fun = '+' or '~' then move display lines up or down ¢ . screen
else 1{f {fun = 'A' then call ADD TUITION _TUPLE (input dat :)

else if 1fun = 'C' then call CHAECE_?UITION_?UPLE (input ata)
elgse if 1fun = 'D' then call DELETE;TUITION;TUPLE (input aty)

end
end main loop

NOTES: See the final section for an explanation of the A, C and ’ functiou:

and modules.

MODULE 22
ARAARKRNARKRRRARRANRRRRRRRNAREAR S AR ARIAKKRARRRNRRRARR KRR R AR ARAAARA R Ak kRx &k
* x
*NAME : UPDATE_FFE_MATRIX *
* . x
*PUNCTION: This subroutine is the driver which allows the user : .*
* update/view the various fees charged by a school. *
* T
*INPUT: YEAR, PROGRAM, SCHOOL_NAME

*OUTPUT: FUNCTION N T

RRARARRRRRARARRRRRARARRARARRRRARNRARARRRAARRARRARRRNRRARARRARRARAX. %

PROCEDURF.:

error = lb j;error is a binary value, sect it for the icop

do while ifun not = 'Q' & error
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error = Ob jturn it off
retrieve fee matrix data

display fee matrix ;format 1s not yet finalized by the us.

get input

check all input for validity

if errors then do
error = lb ;flag the error for the loop
print appropriate error message

end

if 1fun not = 'Q' & line numbers’not changed then do
if 1fun = '+' or '~' then move display lines up or down . . screen
else 1f 1fun = 'A' then call ADD FEF TUPLE (input data)
else if 1fun = 'C' then call CHANGE_FEE_TUPLE (input dat. -
else if ifun = 'D' then call DELETE FEE TUPLE (input dat:

else 1f 1fun = 'Q' then FUNCTION = TQUIT'
end

end main loop

O A Rl iH,,.

g R N
yha et it P
Ot

NOTES: Sec the final section for an explanation of the A, C and functions
and modules.
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DESCRIPTIONS OF THE
ADD, CHANGE AND DELETE MODULES

in +5

For uof these modules, found in the wupdate routines,
each has the same basic procedure and arguments. The only
difference between them is the actual database selection

expressions, required to accurately  identify the tuples
(data) in question.

The 'ADD' modules will only take the data input by the
user and add it'to a relation, or relations depending upon
vwhat it was written for. Likewise the "DELETE' modules will
only remove data specified by the user. In order to keep
things simple, straightforward and help the readability of
the code, a 'CIIANCE' module will call the 'DELETE' then the
'ADD' modules respectively.

The above method of constructing the 'CHANGE' module is
also preferred because most DBMSs will not allow a key field
to be modified using a "change” or "modify"™ command. There-
fore the only way to modify a key field is to first delete
it then add the new one. Depending upon the actual DBMS

implemented at AFIT, this may or may not have to be done
this way.

|

|
Appendix I1IG PACE 17

\

LT, YT W, W WU Y e P N P PR N S -‘_‘-JL--AJ




1.

3.

7.

L i Sl ol S0 2 e eSSt Sou A RNt Smten

NEW AND MODIFIED RELATIONS, NEW ATTRIBUTES,
AND FUNCTIONAL DEPENDENCIES FOR AFIT/CIR/M

NEW RELATIONS

CI_SUSPENSE TYPE:
Type*, Description
(See note 1)
(Describes the various types of CI suspenses.)

‘rMS.)

CI_SUSPENSE:

SSAN*, S Date*, Type*, Description*

(Contains data about a given suspense for a particula student.)
CI_TERM_TYPE:

Term*, Description

(Describes the various types of civilian academic ins .tution t.
CI_TERM:

SSAN*, Term*, Start_Date*, Stop Date

(Contains data about a particular term for a given st: .¢nt.)
CI_ED_PLAN:

SSAN*, Course_ID, Course Dept, Course No*, Course Tit -,

Term No*, Credits, Start Date*

(Contains data about a particular CI student's Ed Pla. .)
CI_GRADES:

SSAN*, Course_No*, Term No*, Grade, Start Date*

(Contains data about the grade a particular CI studen got for

a given course.)
CI_Student Manager:

SSAN*, PM
(Defines who a given Cl student's program manager (PM is.)

MODIFIED RELATIONS

-

1. CI_DATA:
Add Advisor, Grad_Date, GRE Verbal, GRE_Quant as attr -utes
(See note 2)
L::- Reproduced from
- best available cop
=
¥
L ]
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NEW ATTRIBUTE DESCRIPTIONS

ATTRIBUTE
XXXAXXAXX

1. Course_
Dept

2. Course_
ID

3. Course_
No

4, Course_
Title

5. Start_
Date

6. PM

7. Stop_
Date

8. S Date

9. Type

10. Term

l11. Term No

Appendix 1111l

RELATIONS
XXXXXXXXX

S

(See note 3)
5

Sh, 6%

(See note 5)

5

4%, 5%, 6%

2*

1% 2%

3% 4%

5% 6%

DESCRIPTION
XAXXXXXXXXX

Dept. offering
a course

Cogrse ident-
ifier

Course number

Date a term
started or
will start

Program
manager
Also 1s the
last 2 char
of the CI
users ID

Date a term
stopped or
will stop

Suspense iate

Code for type
of suspense

Code for type

Number of a
particular
term

PACE i1

EXAMPLE SIZE
XXXXXXX XXXX
EE 2

? TBD

(See note 4)

7.93

4~

DATABASE 1 30

090182 n
RQ 2
121582 o
121782 6
? TBD

S1 (Summer 1 2
Q (Quarter)

1 1

Reproduced |
besi lvo?l.o bhmc':;py.
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FUNCTIONAL DEPENDENCIES

. ¥ W W W, W, R

RELATION FUNCTION DEPENDENCIES IMPORTANT AS . 4PTIONS
XXXXXXXX XXXXXAXXAXXXAXXXXXXXX XXXXXXXXXXXX (XXXXXXX
1 1->2, 2->1 (See notes 6 & 7) Type 18 uniq
2 1234->1234 _—
3 1->2, 2->1 Term is uniq
4 123->4 ) —-
5 1468->2357 ' Course No is unique

for a given .udent
at a particu r school
Course Title is not
necessarily nique

1235->4 (See note 8) ~—e
1->2 —

-~ >

NOTES

A starred attribute indicates that this attribute is a key o part of
a key for the relation that it is starred in. 2. CI Data .s con-

sidered a modified relation because it was defined prior

to the in-depth analysis of AFIT/CI's needs. Also, the modi ied CI_
Data is still in Third Normal Form. 3. A number 4in the ‘LATIONS

column refers to the relation numbers in

the NEW RELATIONS section. 4. A "?” and a "TBD" means that insuffi-

cleni data was available at the

at the time this appendix was written and that this informat .,n needs
to be developed. 5. A starred relation number has the same meaning
note 1. 6. X->Y means the set of attributes X functional y deter-

mines the set

of attributes Y, e.g. 1->2 means attribute 1 functionally dc¢ -rmines
attribute 2. 7. Attribute numbers used in describing f :ctional

dependencies are based

on the ordinal position of the attribute within the given re :tion in
the NEW RELATIONS section. For example, 1->2 means that the irst
attribute in the given relation functionally determines the -cond

attribute. 8. All new relations are in Third Normal Form, ised

these FD's, and

available information.

on

Reproduced |
best availobleroc’:
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2.

3.

4.

5.
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NEW OR MODIFIED RELATIONS FOR AFIT/C1V

CIV_FEES:
(FEE_CODE*, TYPE, DESCRIPTION, EEIC_CODE )
This relation contains a list of 8ll of the various fees f
AFIT can be charged. FEE CODE is a unique code and TYPE i
sification or category to which the fee belongs (e.g.
specific medical fees could all be classified as medfees).
INST PAYMENTS:

(LOCATION_CODE*, INVOICE NO*, DATE REC*, INVOICE AMT, I
VOUCHER_ANT, VOUCHER NO, TERM_ ST DATE, TERM_END DATE)

This relation is the place where all the school tramsact
kept. PMT CODE 1is the same as FEE _CODE and TUITION TYPE
payment may be made for several kinds of costs.

INST_COSTS:
(LOCATION_CODE*, TUITION_TYPE*, TUITION PATE)

This relation 18 a list of the various tuition rates which
may charge. TUITION TYPE 48 a code and a full descript
relation #5 below. Examples of these types are: undergrad,
medical.

INST_CHARGES:
(LOCATION_CODE*, PROGRAM*, RC/CCC, FEE_CODE*, CHARGE)

This relation is a 1list, by program, of the charges
will/may levy against the Air Force for AFIT. This essenti
rate schedule,

TUITIONS:
(TUITION _TYPE*, DESCRIPTION)

This relation is a list of the TUITION TYPES and their desc

SCHOOL/EWI_DATA:

(LOCATION CODE*,  SERVICINC_AFO, ESA_NO,  SCUOOL TYPE,
TERM_TYPE)

The contents and purpose of this relation remain wunchang
fields, ESA NO and STATE have been added.

which
4 clas-
several

{_CODE*,

ans are
scause a

school
on is in
,rad and

school
ily is a

iptions.

STATE,

e Two
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7. CI_DATA: (MODIFIED)
{++..PROCRAM_MCR, FUNDING_TYPE)

The above two attributes should be added
already defined.

to the CI_DATA

8. FUNDING_TYPES:

(PUNDING_?YPE*, DESCRIPTION) :
This relation is a list of the various funding types or sou
AFIT sponsoged education. Examples are: funded legal,...

9. CI_STUDENT_ PAYMENTS:

(SSAN*, START_DATE, PMT_CODE%*, VOUCHER AMT, AMT K
DATE POSTED, END DATE, VOUCHER NO*, REMa.Ks) -
This relation is the place where all the payments made to a
are kept. The vouchers here should be cross refer
VOUCHER_NO to the INST_PAYMENTS relation. The attribute P
the same as
relation #2.

10. ACAD_TERMS:
(TERM_TYPE*, DESCRIPTION)

This relation is a 1list of the various type of terms which
must deal with (e.g. qtr, sem, summer sessions and trimeste

11. SCHOOL TYPES:
(SCHOOL_TYPE%, DESCRIPTION)
This relation 1s a 1list of the various types of schoo

AFIT/CIV must deal with (e.g. state, private).
FUNCTIONAL DEPENDENCIES:

Based upon 17ailable data and knowledge, the above relation
third normal form. Each set of key attributes (ones which a
with an '*') wholly determines ({.e. no subset) all of the othe
butes.

ATTRIBUTE DESCRIPTIONS:

Insufficient data was available to provide a detailed list
bute descriptions.
clearly identify the remaining data needs, but the amount was
large and some very important elements were not clear or
sistently enough to make accurate determinations in the

FEE_FODE and TUITION TYPE and is used the &

availat

selation

vs for

WESTED,

student
iced by
CODE is
‘e as in

WFIT/CLV

%)

s which

are {in
: marked
ateri-

i attri-

Several meetings were held with AFIT/CI per unnel to

uch  too
sed con-
Y time.

AFIT/CIV must make some operational decisions to standardize t cir data
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and its use before much of it will be able to be effectively aut .ated.
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Capt Jeffrey S. Ricks was born at the Pensacola Naval Air
Pensacola Florida on 8 Dec 1953. He graduated from Foley Hig
Foley Alabama in 1972 and is a 1976 AFROTC graduate of Auburn Un

Auburn Alabama where he received a Bachelor of Science Degree

dary Mathematics Education. Upon receiving his commission in J
he was assigned to the Air Force Data Services Center, the Penta
he served as a Headquarters Air Force Budget Systems Analyst. Wh.

he was involved in the design, construction and implementation o

tional database centered, Management Information System (on the

computer system) for a portion of the Afr Staff.

In 1979 Capt Ricks was reassigned to the Air Force Direct:
Computer Resources (AF/ACD) where he was an action officer re
for the Automated Data Processing (ADP) requirements of the Pac
Forces (PACAF), Electronic Security Command (ESC), Tactical Ai
(TAC) and certain intelligence, World Wide Military Command and

System (WWMCC3) and other special, ADP related programs. In Ma

entered the Alr Force Institute of Technology, School of En

where he pursued a Masters Degree in Computer Systems.

Permanent Address: 40 Village GCreen, Magnolia Springs,

36536
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« Secon-
e 1976
m where
¢ there
4 rela-

WULTICS

ate  of
onsible
ic Air
Command
Control

1981 he

1neering

Alabama

IS BLANK

PREVIOUS PAGE }




Lt Robert Steven Colburn was born in Ransom, Kansas on 8 Oct 1953,
He graduated from Mannford Senior High School, Mannford, Oklahoma in
1971. After graduation he joined the U.S. Navy, where he accumulated

over 2000 hours flight time as a Second Mechanic (Assistant Flight

Engineer), including missions in Viet Nam. Upon completion of his Navy
tour in 1975, he entered Garden City Community College, Garden City, Kan-
sas where he received an Associates Degree. He continued his education
at the University of Kansas, Lawrence, Kansas, receiving a Bachelor of

Arts Degree in Computer Science and an AFROTC commission in 1981.

In May 1981 Lt Colburn entered the Air Force Institute of Technol-
ogy, School of Engineering where he pursued a Masters Degree in Computer

Systems with an emphasis on Information Systems.

Permanent address: 1605 Kansas Ave.
Atchison, Ks. 66002




Mk A it sy L ok B A WSt TRIT 8 YR




